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up to the changing weather. 

So, whether you go with latex or oil 
base, you get a quality finish that 
shrugs off the nurr bing cold thats 
hit the south and the roasting heat 
that r s burned the north. And gives 
your house years of beautiful 
protection, 

|| Whichshould ppG: a Conc«m 

^ make ah this fariheRitum 
I 1 £ crazy weather 

v. a lot easier 

^ li— T_: to take 



If you think all these drastic and 
unexpected changes in the weather 
have been tough on you, think of the 
beating they've given your house. 

So, when the time comes to repaint, 
don't go thenar gain' paint route and 
windup paying more later. ^ 

See an expert. See your * 

Pittsburgh Paints dealer % 

about Sun-Proof exterior ^1 f 
house paint. \ 

Fact is, Sun-Proof has 
been reformulated to stand 
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Ctt Rex Wood Stains and Varnishes 
PPG Industries. Inc.. One Gateway Center. Pittsburgh. Pa 



LETTERS 

TO THE EDITOR 



Plane facts 

Thank you 3 Thank you for ymir 
article on the DC -3 < Th e Glory 
Days o f a Grand Old Lady, June 
'78 page 89 ) . We flew in one of 
those sleepers in 1940 from Sail 
Francisco to Chicago* and whenev- 
er we have occasion to refer to the 
flight people think we are nuts — 
who ever heard of berths on a 
plane! But you told it as it was 
and it was certainly an experience. 
We even helped the stewardess 
make up the berths, since she was 
airsick moat of the time. The only 
thing you did not mention — we had 
to wear our seat be its in bed* 

M Ft. AMP MSS- M,R. EHRfStt 
MILL., VALLEY* CALIF, 

1 was interested in reading about 
the many examples of the durabili- 
ty and longevity of the DC-3. 

You state that the o I deal DC-3 
way perhaps one that retired at 
84,875 ho Lira, At Nathaniel Haw- 
thorne College in Antrim, N.H., 
there's a DC-3 still flying at over 
100,000 hours. 

JEFFREY A, HORNER 
BURLINGTON* VT, 

Apparently tl te 1 00, OOO-hour fig- 
ure it?na eomcttuies bandied aha at 
the Hawthorne fampng t Mr* Hom- 
er, but it's a. bit optimist ir. Ac- 
eortling to Muj. Geo rye W. Gibbon* 
USAF ’ {Ret,), director of aeiation 
at the college, the plane hud at 
least S3 f 4l4 hours on if ,t of June 
1978. There are no pfann to ground 
it in the near future* Maj. Gibson 
says he hopes to keep her flying 
-‘another W years anyway." A 
recent issue of Flying featured a 
iXti pi CH A irlin es D< '-3 wit h 3 2J> 1 tS 
hours on it us of April 1978. It 
would see at that, barring any un- 
toward occurrences, both pin tees 
will surpass the hid Ison Museum 
DC-3 soon. Thanks for telling us 
about the Hawthorne plane. 

Poles apart 

I would like to bring some items to 
your attention regarding the Scen- 
ery Pollution piece in the All 
Outdoors column in your June '7b 
insue ( page 20). 

At the present time, Mountain 
Bel] is installing virtually 104 |>er- 
cent of all distribution cable in new 
subdivisions completely under- 
ground, Approximately 80 percent 
of all construction is underground 



nr buried. Tole lines and aerial 
cable are installed as a last choice 
when terrain problems make bur- 
led construction extremely expen- 
sive, Only within the last five nr 
six years has technology given the 
telephone industry a buried cable 
which can withstand the moisture 
problems of underground installa- 
tion over a tong period of time. 

The Bell System long ago began 
this “Out of Sight" policy without 
governmental action or pressure 
from environmental groups* 

SAM MARTIN 
FACILITIES PLANNER* 
MOUNTAIN HELL 
ALBUQUERQUE, N.M, 

Dead, as in doornail 

As a garage door ami electronic 
service man, your reader's hint in 
May, Simple Garage I)oor Lock 
(Hints from Readers* page 32) 
was welcome. 

With the door nailed down and a 




The garage door lock in question, 



■"stray garage-door opening sig- 
nal," I will be able to charge sonic 
customers for a new clutch in their 
operator, other* for a new motur- 
startlng capacitor. Nome will burn 
up the V-bctt and others will ruin 
Lhe gears. 

With an electronic opener, keep 
the nail out of the rail. 

itnfiKK DE LA niche 

STERLING, ILL. 

Reader De Lang he is correct. A 
garage door truck lurk — like the 
one shown- — should be used only on 
manually operated doors. Also, read- 
er Arthur Lee of Santa Cnti* Calif., 



suggests the mil be planted at least 
30 D i tip do ten) so it can't be rat- 
tled loose* 

Coming up short 

You are wrong when you say, on 
page 22 of the May issue < Imports 
and Motorsports >, that LeCar is 
the shortest car on sale in the 
United States. A Jeep CJ-E> is 
138*4 i ne hen long, almost 4 inches 
shorter than LeCar. 

Of course, this debate doesn't 
interest me. My 1972 Honda Coupe 
CiTO i at 122.S inches ■ is doi ng fine 
and I don't expect to have to 
replace it in the next couple of 
years. Since I live in Manhattan, it’s 
too easy to park to part with* 

KENNETH MATTHEWS 
NEW YORK, N Y. 

Reader Matthews is right about 
ihc CJ-5 'h dimensions, but other 
CM readers might guest inn wheth- 
er ri Jeep is ft rfir. As for the flOO, it's 
no lunger ora liable here. 

Missing homeowners 

As soon us 1 received my May '78 
issue and read the informative 
article on the new Homeowners '76 
insurance tWhai You Should Know 
About Your New How a* intern In - 
surance, page 274 >, I called my 
agent ' Allstate! and subsequently 
several others to find out how to 
acquire this coverage* Unfortu- 
nately, none of Din companies I 
contacted had heard of this policy. 
How can I obtain a list of compa- 
nies £n the Washington, D,C.. area 
who’ll lie offering this coverage? 

BARBARA EtlCHTMYFR 
tiERM A N TOW N , MD, 

Rest bet is to consult an indepen- 
dent in*-uranre agent, says Alex 
l- iron e. director of public relations 
of the Independent Insurant# 
Agents of America. Allstate and 
some other weU-kuoa'n companies 
do not offer Homeowners ‘70 per 
sc* but hare similar policies* 
Homeowners 7 ft has been ap- 
proved in 2$ states and was pend- 
ing in 7 others ns of this June* It 
has been disnpprorcd in New York 
and Nt:W Jersey. For further in- 
formal Stun contort the. Insurance 
Herders Office, 2 W otid Trade 
Center, New York, N.Y . 100 A 8: the 
American Insurance Asaa.* S3 
St,* New York, N.Y * 1QQ$8, or pour 
state i n s n ra n ct depa rt m e n t , PM 
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TO FULLY APPRECIATE 
PIONEERS NEW DIRECT-DRIVE 
rURNTABLEYOU HA/E TO TAKE APART 

THE COMPETITION. 




When you compare what goes into most $175*higfvfidelity turntables to 
goes into Pioneer's new PL-518, you'll find there's no comparison. a 



fidelity mrmables W 

have flimsy plaitit wHW 

■ f ' j i < 1 1 ft ■ ni -ft • if ct in distort the music, 
t .« tihi.lv •( \1 a i i ilbct, a Subs Umce 
i< ,'r/i t.n tiia j i<?r less weight, which Is 
im rt*t i d try resonance. 



On f?i#nywhHi\hh*, rfn- met at Is impnnUt d c/i the hast' l(*ett, wherz du dlghn 

\, fhf.ulnn imo be picked up % the stylus flu- f’l J Jtfi dUtn iff for ttunai forinf JiorcU m- 
f.irT,i//«j.iN 1 ihe Odwe t where till ¥ it Ur levs likely la happen. 



Many tunc arms arc mounte d cu< plena n he 
cheap pfastic ca'sings which l H ’are. Instead, oars that 
f)n phot bearings which immune to vibration. 



Satm 1 rely on 
3 halt bearings 
lor stability in 
the tone atm 
shaft, 

i?ut Pioneer 
mgs 34. 



A bt of tu/ntabfes ha 1 . •• ••kinm />■ i-wj legs that merely 
support thu ^ eight ai the runnable Tit* l< • i iVr/ie 
PI -stu are spring «K'-m U «• t,„ hh .■ ,l<t> .■ ,*,ov 
tklcedbatk Soyaucoupt.t* \oui must A *r/ci c-j.-- 
taufa the watts V. '■ >»m * \;t!"iy rhi f 1 1 ■ - -* r iW: 



^ r >■- iUrtir-ifj/tVS .lie held 

r i it,* i ili,- hy staples, K'IihIi i jn 
, i'r t, f fi^nt a el i e\ to* 1 t v Pkm eer 

U*e* ri/uf)gjf)um Si ttui s ini seal 
fhe base foihic base plate 



Sotne turntables get ft)' with a ratnm vi #V,p*rjt or 
~ sheet ntffi dbuse which is susceptible ios it<\ 
and Mfl CJtJv dtousfJt ferdbdt &. Not the base ot the Pt 7 J H 
It's made ot nvo ioJidivt(.Kl s of compressed wood, td' ■' 
h ftrfr iolnvd eliminate Wcfhri ck 



What you see here wilt tell you 
a lot about Pioneer's PL- 5 1 8. 

It'll not only tell you what kind 
of care and engineering went into it. 



bu t a Iso the ki nd of excep t io na I W^SSSP 

performance you can expect to get 
out of it. Performance free of audible 
distortion, acoustic feedback and rumble. 

Because at Pioneer, we believe that to get the most 
out of every piece of music, you've got to get me most 
out of every part of the turntable, ADPIOIMEEI7 

* I ^7 S Lf 5 PMKrr E Icci n?n N,s High I idfl iry Compontrui 
BSOsItird Drivr. Wotinschte. Nr-^ \*twyQJQ?4 



‘MiUlurflLluWf' 1 ! iu.it>|i 7 Vcd ii-l.-ill pn. c 





Master new skills. 
Develop new potential. 




The equipment you build and keep makes it all 

happen in home study, and NTS offers some 
of the finest available. Your NTS Project- 
Method courses include much the same 
equipment you’ll meet in the field and use on 
the job. And your lesson materials and 
manuals are geared to help you train more 
effectively You gain new skills— acquire first 
hand experience with tools and test 
instruments. 

ELECTRONICS DIVISION: Courses include 
exciting new digital test equipment, NTS/ 
HEATH digital stereo receiver, and other 
advanced equipment. Color TV courses 
feature the NTS/HEATH GR 2001 corn* 
puterized Color TV (25 w Diagonal) with 



varactor diode tuning and digital read-out. 

Computer courses now include the NTS/ 
HEATH computer with 4K memory, Interface, 
and Video Terminal. 

MECHANICS DIVISION: Leam engine 
diagnostics, motor overhaul, transmissions, 
automotive maintenance. Courses include 9 in. 
solid-state automotive oscilloscope, testers, 
tools, mechanic's steel tool box, & more. 

AIR CONDITIONING, REFRIGERATION/ 
HEATING DIVISION: Learn servicing of 
commercial, industrial and residential heating 
and cooling equipment. Courses include 
hermetic analyzer, leak detector, charging 
testing-purging manifold set, tools and more. 



Train at home on advanced equipment 
from NTS...the first name in home study. 




HOME APPLIANCES DIVISION: Courses 
cover repair and maintenance of washers, 
dryers, ranges, smaller appliances. Equipment 
includes NTS Circuit-Trainer and professional 
multimeter. 

NTS TUITION is reasonably priced, and sev- 
eral plans are available. Complete information 
on all courses is clearly described in our cata- 
fogs where lesson units and equipment are 
shown in detail Send card today or write for 
the FREE catalog in the field of your choice. 




TECHNICAL-TRADE TRAINING SINCE 1905 



Resident and Home-Sludy Schools 
4000 So. Figueroa Si,. Los Angeles. Catil 9G03F 



NO OBLIGATION. 

NO SALESMAN WILL CALL. 

APPROVED FOR VETERAN TRAINING. 



I 

I 

I 

I 

I 

I 



NATIONAL TECHNICAL SCHOOLS 

4DOG South Figuard* Sr., Loi A*a*l*i. C*l i r 9Q037 
niirnjB FH it CelO* China* ■«« Sima I* Lmion. 

EltckiHilct Dkylil«>n 
M*chank:i DJvltltm 

Air ConrflllHiIni]/ n*|r|{ginl |gn ffll il^ng Dmlilp™ 



Dept. OOP 



NAME 
AOOHSS9. 
apt .s 



age. 



CIT'f- 



STATE. 



ZIP. 



P Chech It lntar«»tad in G I. Bill .nTOfiHakOh 
J Ch«ck |l mt« railed OFiLV in eHUfOCUn I r*l nan-D In Lh Angelas 



Thi e on, 




J421-0F9-57 






/^Servicing the 79 Ford 
and Lincoln-Mercury models 




On tome engines a single, serpentine bell (above) lakes llie place of four used 
previously. Fortunately, it Is easy to replace (right, lop) with a pry bar. Close- 
up look (right, bolloni) shows Hie grooved belt plus smooth and grooved pulleys. 
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Here’s a head start on what 
you do-it-yourselfers need to 
know about next year s cars. 



by Paul Weissler 

T he 1979 Ford lineup presents an 
assort me lit of new service proce- 
dures for the weekend mechanic. 
Some, like Electronic Engine Con- 
trol II (RFC II) and the Mustang- 
Capri turbo, covered last month, are 
highly complex. However, the new 
features make things easier, includ- 
ing a revolutionary single drive bett 
that's super-easy to change. 

The new belt, which will go into 
Mustangs and Capris with the .302 
V8 r does the job that as many as 
four belts did before. It wraps 
around pul ley a for the alternator,, 
air pump, a ircondi turning and pow- 
er steering, then doubles back in 
serpentine fashion to pick up the 
water pump/fan and an idler pulley. 



The belt ia automatically ten- 
sioned by the idler pulley 1 which is 
spring -loaded so it never needs ad- 
justment. To change the belt, just 
insert a pry bar into a tang project- 
ing from the idler pulley, pull to 
release spring tension and slide the 
old belt off. Place the new belt on all 
pulleys, pry on the spring and slide 
the belt onto the idler. The whole 
thing takes about a minute. 

The belt differs from a conven- 
lions! design in that it has five ribs, 
each actually a tiny V, in addition 
to the V edges. The accessory pui- 




Singla-noiJde wind-shield washer uses 
fluidic principle to spray windshield in 
oacillaling S-p adorn. Bui eye caul detect 
oscilUilion, so spray appears fan-like. 



leys Into which it fits hive mating 
grooves. Result: the belt contact 
area is very substantial, roughly 
dose to that provided by individual 
belts. Only the water pump/fan and 
idler pulleys, which come in contact 
with the smooth opposite side of the 
bett, hnv r e no ribs. 

Cost to Ford of the single multi- 
rib belt is "within a penny" of the 
cost of the four belts it replaces, 
according to a Ford engineer, so 
you can expect to pay about that for 
a new one at the auto parts store. 

The belt is so easy to change that 
the labor savings — whether you do 
it yourself or have the work done, 
should make the design a winner. 
Ford will phase in the new belt 
design on other models in the next 
few years. The belt alone also will 
be tested in 1979 on LTD and 
Marquis models with the 351 V8, 
for water pump/fan, alternator and 
power a tee ring. Other accessories 
on these cars still will be operated 
by conventional V-belts. 

Belts 

If you do your own brake work, 
you’ll be happy to know r that the 

tPtessB turn Bo ifeoa f*J 



12 POPULAR MECHANICS 





The cream. The crop. 



Olympus introduced (he OM-1 and 
startled the world of photography with the 
creation of the compact SLR Today, the OM 

System is still the cream ot the crop 

Because white others have emulated 
our compact design, OM cameras continue to 
offer features others can t 

The OM-i Becomes #1. 

Enter the OM-1, Suddenly, the SLR 
camera is 33% smaller and lighter, yet incredibly 
rugged to meet the demands ot professional 
wear and tear. Miraculously the viewlinder is 70% 
brighter and 30% larger for faster, easier compos- 
ing and focusing. 

And suddenly, the OM-1 became the #1 
selling compact SLR. Its metering system is de- 
signed to give complete control to professionals 
and photojou realists. No distractions, blinking 
lights, or obscured images in the viewfinder. 

A Quiet Revolution. 

Olympus created a unique shock 
absorber and air damper system to eliminate 
noise and vibration, for sharper, unobtrusive 
photography Especially vital for long tele shots 
and macro/micro photos, 

The Biggest Smallest System. 

More than 230 components, all com- 
pact design, include 13 interchangeable screens 
so you can meet any photographic challenge. 
Ingeniously designed to change in seconds 
through the lens mount And more compact 



lenses than any other system, each a marvel of 
optical design and performance 

Olympus Unlocks Motor Drive. 

OMR is still unsurpassed in its con- 
tinuous-view motor drive capability: 5 frames per 
second And a Rapid Winder that fires as fast 
as 3 shots a second! With no mirror lock-up." 
regardless of fens used. 

Enter TheOM-2. Automatically. 

ft's the fully automatic OM. with major 
differences from aft other automatics! The only 
SLR wit h ' 1 off -t he-f i I rn‘ 1 light measurement for 
those photographers demanding the ultimate 
innovation in automatic exposure control Which 
means each frame in motor drive or rapid winder 
sequences is individually exposure -control led 
And ft makes possible the unique Olympus 310 
Flash whose exposure duration ps controlled by 
the camera’s metering system 

And of course, the QM-2 shares every 
of her innovation and system component with 
the OM-1. 

We VWoleThe Book On Compact SLR s. 

Write for our full color brochure: 
OLYMPUS. Woodbury, New York 11797. Read stall. 
Discuss the advantages of an Olympus with your 
photographer friends. 

Visit your camera store. Compare. You’ll 
discover that Olympus is not only the cream of the 
crop. Its the cr6me de fa cr£mef 




LYK PUS 



OM 

■ YBteM 







If you r prese n t antenna i s eve r 
TyearsokJ, it improbably worn 
out, damaged. or corroded. 
- You're nor getting the picture 
you should, "Ghosts' 1 , "snow" 
and wea k co lor a re some of 
the TV problems you can solve 
with a Winegard antenna. 
° AWi neg a rd gives you better, 
stronger TV pictu res on a 1 1 
available channels, even those 
toug h to get U H F stations, 
Wlnegard's patented design 
•K captures more signal, Rug- 



ged construction and ex- 
clusive si I 1 ver anod izmg 
assures long life and 
weather resistance. 

You r TV service man or 
, Winegard dealer has the 
"antenna best for your area, 
or can get if for you. Ask 
. v. him about Win egard's top 
qua! i ly a nd o u f TV recep- 
i , _ \ tion products for out- 

doors, indoors, attics 
and RV use. 



For better TV, , , get it now with . . . 



W WIIMEGARD 

The Wi nega rd Compa n y 



3000 Kirkwood St, ■ Burlington, Iowa, 52601 
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Steering column switches are accessible 
by first removing two cover halves, 

SATURDAY MECHANIC 

(ConDfluGet from page 12} 

new LTD and Marquis have dropped 
the disc caliper with the machined 
slides in favor of a convent ion a] 
pin-slider type, Ford made the 
change primarily for easier brake 
action (the machined slides rusted 
and resulted in sluggish brake per- 
formance ). However, the guide pin 
design also U easier to handle when 
you're changing brake pads. 

The pads themselves have been 
equipped with curved springe that 
create a scratching noise when the 
linings are worn. 

Another brake change you’ll no- 
tice on these cars, and also on 
Mustang- Capri 302 Y8 models. Is an 
aluminum master cylinder for 
weight reduction. It can't be honed, 
ao it's replaced if the bore corrodes. 

Aluminum also will be used for 
rear brake drums on LTD -Marquis 
and turbo versions of Muatang- 
Capri. The drums, like those intro- 
duced on some GM cars last year, 
have a steel insert, so they can be 
machined to correct scoring or out- 
of-round. The Ford drums are 
tabbed for extra-positive retention 
of the insert. 



Steering column 

Both Mustang- Capri and LTD- 
Marquis reflect the increasing use 
of multipurpose stalk switches on 
the steering column. There are 
two — one for wiper and washer, a 
second for directional signals, horn 
and headlamp dimmer. 

To reach the sw itches, just re- 
move the instrument pane! bezel 
{four accessible screw's i, then the 
plastic covers on the steering col- 
umn (four more screws ). To take 
out a switch, just push off the elec- 
trical connector and undo top and 
bottom retaining screws. The job 
takes less than five minutes. 




Remove wlper/wa after switch from sleer* 
ing column after unscrewing retainers. 



Fuse boxes on both new models 
also are easier to get to. Forget 
struggling with the little glass 
tubes somewhere under the dash. 
The boxes are behind a cover plate 
on the front of the dashboard, next 
to the steering column, and the 
fuses themselves are the spade type, 
which are easy to pul! out. 

The Mustang and Capri, which 
are derived from the Fairmont- 
Zephyr series, share other of the 
easy-service features of that line, 
including the front end with only 
tw r o grease fittings, the separation 
of strut and coil spring (ao the 
strut can be changed without a coil 
spring compressor ! and the heater- 
core- in-a-drawer on non-aircondi- 
tioned models. 

Capri buffs will appreciate the 
easy under-hood location of the wip- 
er motor. In European-built ver- 
sions, the motor waa deeply buried be- 
hind the dashboard. 

Heater-air module 

The LTD and Marquis get a 
brand-new heater/air module, but 
unfortunately more attention was 
given to heater output than service- 
ability, The heater core is in the 
ductwork under the dash, and re- 
placing it is no fun. You’ve got to 
disconnect the right side of the 
dashboard, then the dashboard side 
of the ductwork from the engine 
compartment part, pull rearw-ard on 
the flexible dash and drop the duct 
section to the floor of the passenger 
compartment. In the previous de- 
sign, the heater core was behind a 
cover plate in the engine compart- 
ment and w r as easily replaced, 

There are however, three plus 
factors in the new module: 

■ Blower motor replacement is a 
snap. Just undo a few T screws at the 
passenger's side of the engine com- 
partment and lift it out. 

(Plea se tu/n to page t|SJ 
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Give your auto repairs 
the GE Silicone Seal 




Seal* and glues 
exterior trim. 



Seals and waterproofs 
u i ndows and u i ndsbields. 



Repairs V in> I tops 
and vinyl upholstery. 



Makes instant gaskets - 
right on 



r ii i v j "Vjji w • <w i iv • ■ 1 I i i i fu/ •• i %? L ca I I L 

G askel lets you form custom gaskets — 
in any shape — fight on the s pot . 

Il's a belter gasket And it can withstand 
temperatures up to 60UF 

Whatever needs fixing, give it the 
GE Silicone Seal. When you see what GE 
Silicone Sealants can do lor your 
present cac you'll see why they're getting 
so much use in new cars today. 

Silicone Products Dept. , 

General Electric Company 
Waterford. New York 12188 



5eaLs 
weatherproofs 
headlights 
and taillighis. 



When you do your own work. 

Genera! Electric Silicons Sealants help 
you do a better job, 

GE Silicone Sealants are 1 00% 
silicone rubber compound Silicone. 
Unlike any other kind of sealant on the 
market today 

When you're repairing a tear, a crack, 
or a peeling piece of trim, use 
GE Silicone Auto Seal, Inside or out. 
When you r re fixing a leaky window, 

GE Silicone Glass Seal fills in every 
crack and cranny. 



GENERAL 




ELECTRIC 





"I’ve got two 
powersaws. 
One that wont 
start. And a 
Stihl.Theone 
W that won’t; start 
is for sale.” ; 



Stihl 015AV The best al less than you'd 
expect Dependable. piolessional and 
easily converted to hedge trimmer or 
brush cutter 



STIHL 



The world's largest selling chain saw 
For sales onid service see the YelL&w friges 



LUCITE RUSTIC SIRIN. 
ALLTHE BEAUTY OF AN OIL STAIN 
WITH THE EASE OF LATEX. 



Here's a high 
quality, latex- 
based stain t hat's 
easier to use and 
lasts longer than ■ 
oil -based types. 1 
And it resists 
chalking, fading 
and rub-off better 
than oil -based 
stains. 

LUCITE Rustic 
Stain will beautify 
and protect exter 
ior siding, out- 
door furniture anti 
fencing, as well 
as interior beams 
and paneling. 

Available in eight 
handsome colors, 




and because it's 
latex, you can 
change from 
. opaque to semi- 
i transparent simply 
• by adding water. 

Stirs easily and 
dries m one hour, 
plus gives you the 
added advantage 
of easy water 
clean-up. 

Consult the Yellow 
Pages for the 
nearest dealer 
who carries 
LUCITE Rustic 
Stain, as well as 
other wood fin- 
ishes and paints 
from Du Pont. 



•** v* i I* *** 




Electrical connectors, like one on turn/ 
horo/dimmer switch, are easy to flick off, 

SATURDAY MECHANIC 

f'Cnnri.nijf :! from p-i je 

■ The evaporator is very easy to 
change. Juat take out the engine 
compartment duct section — not dif- 
ficult, Saturday mechanic:?' normally 
wouldn't tackle this, but if you do, 
you'll find it feasible. 

■ The heater /air controls and the 
radio are easily removed for service 
from the front of the dash. 

The new heater /air setup will be 
uscrl on cars without air as well, but 
with no air components in the shell. 

Fluidic washer 

About 10 years ago, everyone .saw 
a bright future for fluidics, a 
science of fluid transfer that was 
the mechanical version of the tran- 
sistor, Fluidic* had potential fnr 
fuel injection, automatic traiis-mis- 
jPiea s? iii-rn io page ia } 




Windshield wiper motor was behind dash; 
now lit on I ho firewall In plain view. 
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How long do you want your car to last? 



Gardiner Mummaw already has over 90,000 
miles on his 1966 Oldsmobile Cutlass, and it's still 




Gardiner Mummaw Columbia, Pa. 



Mr. Mummaw, 90,000 is a lot of 
miles. Do you do anything special 
to your car? 

Nothing anybody else couldn't do. I get 
the usual check-ups... keep her tuned up... 
change the plugs, points and condenser 
regularly. And the only motor oil I use is 
Quaker State. 

What about the way you drive? 

Well I guess you could call me a careful 
driver. I try not to go past the speed limit. 
No fast starts, either. 

Ever had any major problems 
with your car? 

No sir. Plenty of people have problems 
at 40 to 50,000 miles. But with proper 
maintenance, I think you can go a lot 
more miles than that. 

Why Quaker State? 

Now how could you go 90,000 miles 
with a car that wasn’t lubricated properly ? 
I started using Quaker State in the late 
thirties or early forties, I forget which. 



And it's always given me top quality 
protection and performance. 

How often do you change theoil? 

The Oldsmobile maintenance manual 
said to change it every 6,000 miles. I 
change every 3,000. 

Quaker State says their motor 
oil cuts down on the friction that 
makes cars old , so ft helps cars 
last. Do you think that’s true? 

There’s my car. That’s the proof of the 

pudding. 






Local* the blower motor on I he patsenger aide of the engine Glower motor can then ba pulled straight out, a big imprpvo- 
compartment and loosen the mounting screws. mant over the previous nightmarish setup. 
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(CcKUtnucci <?om pace 'ffj 

wion valve bodies, anywhere you 
wanted electronic or computer-like 
qualities! from fluid movement. The 
attention, however, went hot and 
heavy to electronics, and it seemed 
fluidics was completely forgotten. 
But no. It finally make s its auto- 
motive dehut— on the '70 Mu atari £ 
and Capri — in a windshield washer 
with single- nozzle design, A stream 
of water under pressure enters the 
fluidic nozzle, where the shape of 
the passages inside, and the air 
inside them, causes it to become 
unstable. The stream deflects 
against a left or right side wall. 
Whichever way it deflects results in 
a feedback passage filling with wa- 
ter, causing the stream to deflect 
hack and forth, but so fast that it 
creates what looks like a Fan-like 



spray over the entire windshield, 
with no more power draw than the 
standard washer reservoir motor 
provides. 

The fluidic nozzle is a simple 
plastic piece and probably will cost 
little or no more than two conven- 
tional nozzles. Its- large opening 
should reduce the clogging problem, 
usual cause of nozzle failure. 

You might be able to retrofit the 
fluidic nozzle to another car, but the 
job may not be all that simple. The 
ideal position for a spray to cover 
the entire windshield, or most of it, 
may not be dead center, and on some 
cars there may be no really good 
position possible. Even if a reason- 
ably good posit ion exists, it might 
present installation difficulties. 

Sealed-adjustment carburetors 

Carburetors you can f t adjust are 
on the way, and Ford is trying out 




Evaporator la easily charged If necessary 
after duct section ia removed from the car. 



the concept on its IE>79 models with 
the variable-venturi job, installed on 
all models with 302 and 351 V8s. 

Ford will be fine-tuning the carbs 
on the assembly line, then installing 
plugs so you can't adjust the control 
vacuum to the variable venturi, and 
a plastic cap held by hollow rivets, 
so you can’t get to and block open 
the cold enrichment system's bi- 
metal valve i resulting in enrich- 
ment of the warm-engine mixture). 
The government has been pushing 
for this to prevent tampering (and 
higher exhaust emissions ). 

Halogen headlamps 

Every sports car rally driver who 
regularly runs night events knows 
the bright light that the quartz- 
halogen lamp provides. They are 
popular pieces of rally equipment as 
a result. Now Ford will try quartz- 
halogen sealed beams on the 1079 
Lincoln Versailles. 

There's no price yet on the replace- 
ments for the four eyes, but if the 
replacement bulbs only for the non- 
sealed-beam driving lights are any 
indication, they copld approach £25 
each, Gan you imagine spending 
£100 to replace burned-out head- 
lamps, or ones smashed in a minor 
mishap? 

Quartz-habgens do last longer 
than conventional sealed beams and 
draw a lot less power, so a smaller, 
lighter alternator can he used. 

Quartz-halogen is one of those 
things Detroit feels it has to try, to 
win the weight reduction /fuel econ- 
omy /lower emissions battle. With 
everything else they're trying in 
that battle, the resulting sophistica- 
tion may not be completely offset by 
eusy-change drive belts, switches, 
and the like. However, there's little 
that Ford (or other makers) can do 
about the sophistication, so be glad 
there’s an effort to simplify where 
possibly It paying off. HH 




Airconditiomng evaporator ia located in 
the engine compartment duct seel ion. 



IS 
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Bolt on economy, that's Holley's Economaster carburetors 
But they 're not some jury-figged setup that gives you a few more 
miles while robbing your car's performance 
Holley engineered the Ecunom aster line to deliver improved lup! 
economy, along wiih new carburetor reliability and performance. 
Design innova irons Include iwoslage power waiver-, to minimize luei 
use in mid-vacuum ranges, enlarged metering ports to increase 
luei velocities lor improved atom nation, and sophisticated booster 
ventum that better condition luei mix lures. Innovations mat 
get the most out of every drop ol gas, 
All wrapped up in an easy-to-instali package that fits most cars 
Bolt on a Holley Economaster carburetor and put your car cm a gas o 
lean diet... and watch your wallet fatten up from ifoe savings! Sec 
your local a mo pans dearer or write For a where -to- buy list 
Also available al NAPA stores as the Holley Fuel Saver 



A CQMptel* Etonoma i r*r appHcai\Qf>t ttittflQ can 
Ac tual economy gams may vary (trending be tpuna in noutya > bas ttmnanc* Pam Cautog. 

on individuat appllca lion and driving conditions o*rt no 7SDO&& St nd 1 r SO, allow 45 day* tor handling 



Holley Economaster. 

The carburetor designed to wrench more miles 

out of every gallon. 



Colt industries 




Hone* 

CarturstorDMsian 



PO Box Warren. Michigan 40090 
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by Davtd Warren 



Y ou may already have some of 
the tools needed for our surfac- 
ing system, but don't be misled; you 
do need husky equipment to saw and 
surface your own lumber. The setup 
we used i r Homelite'a 3^-cu.-in. 
chain saw with a 20-in. bar and a 
Had don Lumber/ Maker. The router 
is Rockwell's heavy-duty 2 1 /s-hp 
with hhdn- collet. A special 2-in, 
carbide-t ippcd router hit and PM's 
jig complete the system. 

Onsrud Cutter Mfg, Co. designed 
the bit to suit P^l'a jig. It spins at 
28,000 rpm. The cutter's rake fin- 
ishes linear wood grain easily as 
well as end grain to L *-im depth. 
(PM-2 bit costs $71 ,25 postpaid 
from Onsrud, Box &5G f Libcrtyville. 
111. SJ004 8.) 

Size your jig to suit your needs. 
Ours can handle skbs about 21 in. 
high and log sections about 11 in. 
high. The jig fits well on a 46dn,- 
long workbench. 

Before surfacing stock, you must 
air-dry it until it stabilizes— as a 
rule of thumb, allow about one year 
for each inch of stock thickness. 
Coat the log ends with white glue 
and date each plank. (Note: To seal 
out moisture, many purists will opt 
for wax on the board ends.l 

How the jig works 

When the jig is moved either left 
or right it pivots to form a parflllel- 



PM photos Miitl DaneUy 



ograni. This movement, of course, 
raises or lowers the top rails to 
achieve a rough depth setting. The 
fine adjustment for depth k done 
with the router's adjustment collar. 
One or two pieces of wood support 
the sides so the jig doesn't sag, and 
the top rails support the cross 
assembly upon which the router 
slides. Suture the setup to a bunch. 



Fabricating parallelogram 

Begin by cutting angle-iron pieces 
to length. Lay out and bore the 
bench mounting holes. Lay out and 



oore pivot noies. urn me iwo 
angle-iron top pieces and lay out 
and scribe center lines for a pivot 
hole and two tie-rod holes in 
each end of the top rails. Punch, 
drill and countersink for machine 
screws as shown. Deburr both sides 
of aEE drilled holes, To assure clear- 
ance for the otoss aSsembty, lay out 
and scribe curved tinea at top ends 
of riser bars.. File tie rod ends Hat. 
Scribe center line on ends of rods. 
Lay out and bore three holes on 
each end as shown in detail. 

Fasten, base angle to bench and 
riser bare to base angle as shown. 
Attach tie rods and riser bars to top 
rails. Tighten securely. Use lock 
washers on bolts to minimize loosen- 
ing due to vibration. Top rails now 
have an up-and-down adjustment 

( Pfamr fi.T jr to j ftjjic 22) 



Large chunks of hardwood, such aa paral- 
lel-cul log »ec1ians, ire sliced using the 
Haddon Lumber/Maker guide. After air 
drying, wood 1* reedy for surfacing. 



Lumber/Maker it also used to cut oft log 
end sections la be surfaced in the jig. 
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This realness sets a CROSMAN 
AIRGUN apart from all other*, Not a 

toy. Not a firearm, Its a truly differ- 
ent and exciting way of shooting, 

CROSMAN AfRGUNS thrive on authenticity. 
Pick up our Model 760, the world's most 
popular SB and pellet pump rifle You'll see 
real gun features like adjustable sights. 
Blued steel. All-over precision engineer- 
ing, The 760 feels real, loo. Balanced Solid. 
Shoots BBs as a repeater with its 1&Q-BB 
reservoir and tB-BB magazine Or shoots 
177-caliber pellets as a single shot, 

The Model 760, like alt CROSMAN AIR- 
GUNS, delivers power, accuracy and quality 
. . . BB and pellet performance unavailable 
anywhere else See it feel it, buy it at 
your Grosman dealer. Join the a 

millions whose first Impressions 
of our airguna last a lifetime, ^ . 



PICK l)P A CROSMAN 




YOU WONT DEL 
IT'S AN AIRGUN! 



a 







(Grosman 



m 



a aaiSiSatf QMsto 

CrosmAn Arms, (Airport, N.Y. 14450 





Evan end grain can be surfaced to product 
one-of-a-kind lumber finishes every time. 




The heart of the surfacing system, Qns- 
rud r s carbide- Upped culler, polishes a 
2-in. wide swalh. For sighting aid, use a 
replacement see-through router base of 
sheet acrylic. It provides long, parallel 
bearing edges to slide on tfie rails. 



MATERIALS LIST — SURFACING JIG 

linl. Sin and Jncriptlan 
4 t % i 40" lofiE ■ml* Irfln 
2 I *,i i 36* Imi{ ingle iron 
2 U'-dliL k 24' Iona it«i red 
* ft * It * l4 r iCnl 
2 ft * * $■ ilaal 

24 'yi" flat witiian 
12 i oik warhara 
16 ft -20 bolts I ft* Id tic 

4 ‘£-20 ball* r tnn E 

22 ft 20 mitt 
I ft i B x 3 ft * ihcsl aeryl It 
ID 9-32 i V Hi nidi in «■«#! 

9 E 32 n ft' ftl midiih* ;cr**i 
1 ft'dl* ulntLc rod 




To drill and lap holes In lie-tod ends, 
use a bench vise fumed on its tide snd 
clamped to drill press table. Pul rods 
through table's center hole and secure 
In vise. For more clearance, rotate table 
and motor ISO 4 lo clear base of press. 



SURFACING JIG 

(Continued from 20) 

you can tighten at the desired height 

There should be some end play 
when the guide rail assembly is in 
place. Lay out and scribe center 
lines for machine screwa, Bore holes 
and countersink for screws as 
shown. Align atop bara under guide 
rails and center-punch four holes in 
each. Bore holes and assemble. Cut 
atops from plastic rod, drill holes 
and install on each rail at the ends. 

To modify router for use with 
jig, replace its base with one of 
sheet acrylic. Locate the base- 
mounting holes so router handles 
are perpendicular to guide rails and 
drill. Use jig or hole saw to cut 
center hole large enough to accom- 
modate router bit. 

Apply Liquid Gold lube to angle 
iron and put the jig to work. 

Surfacing capability allows you 
to match lumber for color and 
graining if you cut boards from the 
same log. It also enables you to cut 
hard-to-fiml patterns. For a brochure 
on Lumber/ Maker uses, write to 
Haddon Tools, 4719 West Route ISO, 
McHenry, HL 60050. 

Workbench shown is $105,30 post- 
paid from Atlas Press, 2019 Pitcher 
St., Kalamazoo, Mich, 40007. 




MU. 8 32 * 1 12' 
FHSCkEW^- 



DETAIL 60 

M PLACES I 

BORE HOLE WITH 
MO 2BORILL 
COUNTERSINK 
a PI, ACCS I 



BO HE HOLE WITH NO- 36 DR I LL/3/4" DEEP 
TAP B-32,’1/2" DEEP <2 PLACES! 



DETAIL AA 

[4 PLACES! 



NO. a 32 * \t? 
ph SCREW 



BOfiE HOLE WITH 
NO. 19 DRILL, 
COUNTE ttSJNk 



174" 01 A 
HOLE 



806£ HOLES WITH 
NO. 29 DRILL. 

USE & 32 TAP 



PLASTIC STOP. V2"* DIA 
x B/ie" ione each side 



NO 7 -DRILL, 1" BEEP 
TAP 1/4-20. 3 1 1 4 11 DEEP 



1/4-20 x 1-1/4“ CAPSCREW 



TIE HOD, 

3/4” DIA STEEL 
23-11/16" LONG 
12 REOP ) 



?" OlA HOLE 



ROUTE* BASE, 

1/fi , 8tE 3/4" ACRYLIC. 
BORE MOUNTING HOLES 
TO SUIT ROUTER BASE 



UPPER RAIL. 
1/B x 1 4 4B" 
ANGLE IRON 
12 REQD.I 



GUIDE RAIL 
1/p x i k r 
■■‘NGLE IRON 
36" LONG 
t2 REQD.! 



BASE, 

3/4 x 24 x 48' 
PLYWOOD 



10 1/2"^. 
TYPICAL 



STOP BAR, 

1/2 x 31/4 ■ 6-1/4' 
STEEL 17 REQD.I 



3/1E-" DIA. HOLF 
COUNTERSINK 
FOR 3, '4" NO 10 
FHSCHEW 
110 PLACES! 



R!SE R UAR 

i n * 3/-* * is" 

STEEL 14 REDD.) 



DETAIL CC 
14 PLACES! 



LOWER RAIL, 
1/8 Kh I" 
ANCLE IRON. 
4B" LONG 
1? REQD.I 



1/4 20* 1" 
CAPSCREW 
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You can’t buy 
a better plug. 



WfSrt 



Ch Jim pi on S j>*rk Pi ur Omp+ry -Tbl-t*i|n, Ohio- 43-M-l 



Give your 
GMcar 

our best 

Give it Champions. The world’s No, 1 seller. The plug that 
wins more big races than any other brand. And the plug that 
is made exactly right for your car. Whether it's Chevy, 
Pontiac, Buick, Olds or Cadillac. 

For GM cars— for any kind of car— you can't buy a 
better plug than Champion. 

And here's another way to give your GM car our 
best: Our new Champion TUne-Up Guide * It 
includes helpful information on maintaining your 
car, plus a maintenance log, a gas mileage 
calculator and all our spark plug 
recommendations. Just send $1.00 to cover postage 
and handling to “Time-Up,” Box 910, Dept. M, 

Toledo, Ohio 43661. Introduce your car to 
Champion, treat it to a fresh set at least once a 
year. It could be the start of a beautiful 
friendship. *Nat available in Canada. 




■■V? #*■ rn*- . 



Should a woman 

drive a tractor? 



Absolutely* No woman should be 
hauling, digging, grading, or cultivating 
without a tractor. When you stop to think 
about it, no man should, either. It's much 
better to have a tractor do the work for you* 
A versatile, mid-size tractor, A Kubota. 

KUBOmiHE DEW BREED Of TRAITOR* 

A lot of people whoVe never driven 
tractors before are now driving Kubotas. 
Why? Because Kubotas have finally filled 
the need for mid-size tractors, Kubotas 
range from 12 to 475 horsepower. Which 
means they're just right for all those mid- 
size jobs that larger tractors would be 
wasted on and smaller tractors wouldn't be 
able to do, 

Kubotas are available with either 2- 
or 4-wheel drive.They come with front and 
rear power takeoffs* An integral hydraulic 
system* And a three-point hitch accommo- 
dating a full line of Kubota implements* 

BHD DEWS FOR fREIHRIKCS* 

All Kubotas boast water-cooled diesel 
engines, which have no electric ignition 
system and never require a tune-up. Service 
is therefore reduced to a minimum* So if 
you're the type who enjoys fixing machines, 
a Kubota won't afford you much pleasure, 

GOOD DEUI5 FOR THE THRIFTY. 

Our mid-size Kubotas sport mid-size 
price tags* And our diesel engines are 
economical to boot* Kubota's spherical 
combustion chamber and automatic 
fuel injection assure optimum fuel 



combustion* So running a Kubota diesel 
engine costs much less than running a 
comparable gasoline engine* 

So, ladies, if driving a tractor sounds 
like a good idea to you, there's only one 
thing left to do. See your Kubota dealer and 
let him show you our complete line of 
mid-size tractors. 

We’re looking for work. 



! KUBOTR POU. 

□ I think a woman should drive a tractor. 

□ I dorfi. 

i □ Please send me a free copy of your latest 
Kubota brochure. 

I 

I SflMt 






mV ST ATf; /.IP 



AXJU Coot TELETHONE NC.MHf K 

Mail Eo: Advertising Department 

Kubota Tractor Corporation, 550 W. Artesia Blvd., 

P.O. Box 7020, Compton, CA 00224 






One if by land , . . 

Tlhs AGV-4000 BacXhoa is said la bo tha only commercially 'employ ed hovercraft 
In Ihe country. The 40C0 pound craft operates where the footing, is too soft for 
wheeled or tracked vehicles. The unit above is shown harvesting oysters on tidal 
mud Nat s. Riding on an air cushion! It's propet led by an outboard over water and 
sott tiros over land. ManDyne. 1169 East Ash Avn. p Fullerton. Calif. 92621, 



Down the lubes 

The odd-sheped bulge at left Ja someone descending the Of is Safety Sleeve^ a 
system designed to evacuate a burnt ng building rapidly. Marketed In Europe by a 
division of Otis Elevator, il consists of three concentric sleeves, The inner sfeeve 
supports the users" weight: the second Is a stretchy braking sleeve (just stick out 
your limbs to slow down or slop), and the outer ono provides fire protection. In 
practice drills there have been no mishaps or fricllon burns, Otis says. Systems 
can be multiple entry (left) or single entry (right). 




Learn Solar 
Technology 

with Hit's 

home study course in 

Air Conditioning, 
Refrigeration 
and Heating. 



Learn a New Career at Home 
in Your Spare Time 

(Jet into rite well-paid field of air ■condi- 
tioning., refrigeration, and beating with practi- 
cal at-home training from NRI. Developed 
with technical assistance from the York DivU 
sion of the Borg-TCamer Corporation, your NR I 
pro-grant incl udes the latest advances to prepare 
you to service home and commercial air con- 
ditioner, refrigeration units, and heating sysr 
terns. . .even heat pumps and solar heating. 

Includes Professional 
Vacuum Pump 
and Specialists Tools 

In attention to NRI’s H hiie-slse" lessons 
for faster, easier learning, you gel practical, 
hands-on experience, Training kits include 
circuit denwnstracoi; conirol simuEatoi; foimt* 
making demonstrator, leak detector, system 
analyzer and more. Plus a Uimmert vacuum 
pump for system purging. 

Optional Resident Training 
at Famous York Institute 

Graduates of the Master Course may- 
take advanced training at the Vtark Institute 
Resident School at no extra charge, Working 
with expert instructors on a wide range of 
equipment, you 1 LI receive practical experience 
equal to months of on-the-job work. 

RUSH FUR FREE 
CATALOG 

Juii deck the jMagc-pukl 
card iNo salesman will call. 
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The communications revolution 
has a message for you.- 
there’s opportunity for the 
NRHramed technician. 





using a combination of easy-to-tinder- 
stand "hite-stze" lessons and exclusive 
■■hands-on" training, gives you both the 
theory and practical experience you need 
io gel ahead hist 

Build and Keep 
2 -Meter Digitally 
Synthesized YHF Transceiver 

You get actusd bench training as 
you build this industrial quality two-way 
radio. And you build key servicing In- 
strument like a CMOS frequency counter 
andTVOM meter that you'll use both for 
learning and earning, NK3 even includes 
ispecial training to get your "ham" radio 
license so you can go on the air with 
your transceiver. 

FCC License or Full Refund 

Government regulations require 
an FCC radiotelephone license to work 
on most broadcast equipment So your 
lessons also prepare you for this all- 



important dooumeni. You pass the FCC 
exam or your tuition will Ik- refunded 
m full Offer b valid for six months after 
completion of your course. 

Free Catalog.. . 

No Salesman Will Call 

Send iotlay for die fret 1 IDO page 
NKI catalog describing all 48 lessons anti 
10 special kits you get with your training. 
And him about other careers as a Cft 
Specialist. TV/Audio Serviceman, and 
Digital Computer Electronics ijsten to 
the message. 

If card has been removed, write to: 

S NRI School* 

McOsvpf-Hiti Continuing 
EdjLwr^ticMi Cwiler 
393? ^iscoroin Aw 
Nasbingon. I>c imh 



SEPTEMBER 1973 



From Police Hadln to CB... 

Microwave to 
Marine Radio... 
AM/FM to TV Broadcasting, 
Skilled Maintenance and 
Repair Specialists 
Earn the Top Dollar. 

The incredible electronic age 
continues to grow by leaps and 
bounds 35 business, government, 
and public sendees expand com* 
municatkms networks Private citi- 
zens by Lite millions are getting in 
the act with Cfis. scanners, and 
amateur radio equipment. Every 
radio station has mobile and fixed 
equipment to maintain, ami TV 
Stations are adding nun teams and 
microwave relays to their already- 
sophisticated systems. 



You Can Learn a New 
Career at Home 

You can gel in on the action by 
taking NKI's Complete t^ommunicatioas 
Electronics course at home in your spare 
time. No previous experience is neces- 
sary,., NKI starts you with the bastes and. 




IMPORTS8MOTORSPORTS 




Jn Scandinavia, automotive nones 
are designed for bumping into 
things. The bigger the sehnoEZ, the 
better the protection when a pole 
or another car stops you alive in 
your tracks. The longer front end 
of the new Saab 900 model allows 
safe, controlled tie format ion in a 
frontal collision tand more room in 
the engine compartment for easier 
servicing). Another bonus of the 
new chassis, with its wheelbase two 
inches longer than that of 99 models, 
is more toe-twiddling area for the 

driver and better leg room for Fear- 

seat passengers. 

The new instrument panel 
< shown below) is exceptionally 
wed laid out. and was designed to 
accept air bags for driver rin steer- 
ing wheel hub ) and passenger i in 
glove box area ) when the law re- 
quires them, The 900 will be avail- 
able later this year in five models: 
three-door EMfi, GL and Turbo 
versions ; and five-door GLtia and 
Turbos. The Turbo versions get the 
rear spoiler as shown in the photo 
above. 

The 900 may become the Hay- 
fever Sufferers' Special. On the long 
hood near the cowl are two sets 
of air louvers: the right nostril is a 
fresh air inlet with a replaceable 
filter cartridge that traps dust, pol- 
len. pollution, even bacteria. Less 



sneezing, more concentration on the 
road. The price of a new 900 
might even qualify with the IRS as 
a medical tax deduction , , . or in 
that stretching it too far? 

Book for know-it-alls 

If you think you know cars, this 
book will bust your bubble, dust 
open to the list of makes and mod- 
els in production, alphabetically by 
country. You'll see: Austria's. Cua- 
tocu with Sts Hurry cane and Strato 
ES models. Next 
is Czechoslo- 
vakia with its 
lineup nf Sko- 
das and Tairas. 
Shall I go on? 
or have you been 
humbled? Over 
1009 models 
from 35 differ- 
ent countries 
and six conti- 
nents are In- 
dexed, What’s 
the last listing 
in the book? It's Australia's Holden 
in the Middle East /Africa /Asia/ 
Australasia section. Of the 438 
pages, 110 are devoted to indices, 
essays and color pics about the 
world automotive scene. It's $26.95 
from Herald Rooks. Box 17, Pelham, 

N.Y. 10893. 



Subarus In the snow 

It takes a lot to snow-in a Subaru— 
especially the four-wheel-drive 
(4wd) models. The IJliAT and Iwd 
station wagons have, in fact, be- 
come cult cars among drivers who 
want to go in snow. Now Subaru 
owners can do more than just get 
through the deep stuff; they can 
plow their own driveways, maybe 
even go into business plowing oth- 
ers', A snow plow designed specific- 
ally for Subaru s has just hit the 




Subaru owners con plow their drives. 



market. The Snow-way Plow weighs 
275 pounds, is six feet wide and 
comes with all electric anti hydrau- 
lic connections. It's $1149 from 
Snow- way Plows, 6192 West North 
Ave„ Milwaukee, VVis, 53213. 



Quick as a Rabbit 




Hew for cops: VW Rabbit police cars* 



You may argue about policies of 
police pursuit, but you can’t argue 
the effectiveness of VW Rabbit po- 
lice cars to officers of the Greens- 
boro, N.C., Police Dept. They've 
hauled in offenders after 100-mph 
chases, and get an overall 20 mpg, 
three times the average for their 
other cars. W 





Saab 900 speedometer has electronic pulse transmitter to operate cruise control. 




Even the Bradley is 
in World Cars 197B. 
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Le Sports Car 



When it comes to economy, Le Car 
can compete with just about any 
small car. 

But when it conies to performance, 
not many small cars can compete 
with Le Car. 

Le Performance Car. 

Le Car may not look like a sports 
car. Until you check the features. 
They're the most sophisticated that 
you'll find on any car at any price. 

Fr tmFirheel drive, rack and pinion 
stee r i ny . t fbu r- uth ev t i ndepen dent 

$} o e ti s io n andAfk hei i ?i s feel- belted 
radial 8 are alt standa rd. (Cars like 
Rabbit. Fiesta, Honda Civic and 




C h e vc tte don l t. offc r th i s con i b i na t ion 
o f fea t u re s a s s t a nd a rd eq U i pm en t , 
And, surprisingly, neither do cars 
tike MGB, Triumph TR7, Fiat 124 
and Porsche 924.) 

The result is a car that will handle 
and corner about as fast as anyone 
would really care to. 

Of course, what we promise in our 
ads we prove on the track. Le Car so 
dominated its class in racing in h+77, 
that Sports Car Magazine wrote: 
“Showroom Stock Class C is spelled 
RENAULT: 5 
Le Car gets 4 1 M Pf 1 b tgh way/ 

2t> MFG city according to iy?S EPA 
figures,' Remember: these mileage 
figu re s a re e st i m a tes. The ac Lu a I 
mileage you get will vary depending 
on the type of driving you do, your 
driving ha bits, you rear’s condition 
and optional equipment. 

A level of comfort unheard of 
in small, sporty cars. 

Unlike other C a rs i n - 1 is l ! ass . 

Lc Car recognizes the fact that 
people have to ride in it, 

Le Car offers a ride that’s so 
smooth critics have called it 



“unbelievable** for a car of its size. 
And it has wide, comfortable front 
bucket seats (fully reclining in the 
GTL deluxe). 

What’s more, in proportion to its 
exterior lengt h* Lc Car has more 
interior space than any other car 
on the road. 

A t ruck record with ow ners, too. 

1 n E u rope , w he re pen | >Le d r i ve w it hi 
a passion, nearly 2 million people 
drive Le Car, (That’s more than 
Fiesta and Rabbit combined.) 

And in America, Lc Car sales have- 
more than doubled in just one year. 

What's more, three separate 
su rveys showed that 1 ,e ( ’a r owner 
satisfaction is at an incredible £>"/; , 

Le Car prices start at only $363©.' 
And that includes one more feature 
you won’t find in every sports car. 

A hark seat. 

For more information call BUO- 
631-161 fi for your nearest dealer, I n 
New Jersey call collect 2GL461 -6©(HI, 

"T“ri( I fit lud-r.H Iran BpufLttl tan , U-r prvpiira r min and L 
liixtfTi. Strip , 1 \laip whi-i*|x and Rea r »• ipi* r,'« a rfur 
upi inn;.! ;ii i sinirtiil. PCilifwnia fxrhidrd 
Hinault t'SA, Irn'. r IHTk. 



Le Car by Renault# 




HOMEOWNERS' CLINK 

QUESTIONS ANSWERED 



More spray suggestions 

We've received many letters from 
readers suggesting ways to cut a 
hole through a sink apron in order 
to install a spray attachment 
T Make Way for the Spray, Home- 
owners' Clinic , page 16. Feb. T 78i. 

The simplest solution requires 
no cutting at all Simply buy a 
singled ever faucet ( three-hole) 
which has the spray attachment in 
its deck. Delta, Peerless and Moem 
to name a few manufacturers, sell 
them. 

If you have a stainless-steel 
sink, y. u can drill a series of holes 
in the ■'I'oel, then fi’e them Until 
you’ve attained the desired cutout 
size. 

The moat ingenious method of 
drilling through a porcelain-on- 
at eel sink was sent tn us hy Albert 
A flutter, Mankato, Minn., who 
first drilled the desired size hole 
through a 2x4. Then he clamped 
the 2x4 so the hole was over the 
area to be drilled ami used it as a 
guide while he hand-rotated! a pipe 
in the hole. To assure a clean cut 
he added carborundum powder and 
linseed oil to the hole. The jjorce- 
latn was cut smooth, allowing him 
to proceed with drilling through 
the steel. 

Talking floors 

To ticoit , f the cost of hard wood 
flooring 10 yearn a no, tve carpeted 
directly (tree our plywood sub floor. 
Our floors woie squeak constantly. 
Short of removing the carpeting , 
hoUi can W0 correct thin? — L.L. 
Jones, Royal Oak, Mich, 

If your squeaking is widespread, 
the only solution is to roll back the 
carpet and underlying pad, Use 8d 
common nails every G in. along the 
edges of the plywood sheets, and 
every 12 in. on center in each 
panel’s field. 

Isolated squeaks can sometimes 
be eliminated by driving and set- 
ting lGd finishing nails through 
the carpet and underlying pad into 
the joist. 

The joist location can usually be 
found from the ceiling below and 
transferred to the floor through 
careful measurement from ti com- 
mon reference point, like a wall or 
partition. 

Another try at pouring concrete 

Our recent tip on pouring a con- 



crete floor f Homeowners' Clinic, 
page 10, June 'TS\ included a dia- 
gram that incorrectly showed rig- 
id insulation hat against the 
form board, leaving it vulnerable 
to moisture from the outside. The 
diagram below has the insulation 




installed correctly* i,e, ; set back 
from the form board, so concrete 
can be poured around it for protec- 
tion. 

Crumbling brick ledge 

The concrete ledge that my brick 
veneer rests on breaks off at the 
corners. 1 hare patched it several 
times, hut the f)afc}t always break* 
off within a year. What causes 
this, and how rrm / yet the patch 
to stay? — Jan Berger, Belvidere, 
III. 

The weakest points in unrein- 
forced concrete are the corners, A 
hairline crack, allowing water en- 



Do you haw a horns matMenancB gr repair 
praJ>tem? Send rf to Homaowiws' Cfrnie. 
Pop u tar Mechanics. 224 West 57ITI St., New 
York, N.Y. 10019 . Letter cflflnGr be an- 
swered indb/iduatty. 5ut prqbtems ot wide in- 
terest wd! be discussed in this cdJuirm. for 
more iiome repair and Help, 

get PiM's Home Ca« Guide. I*. 95 postpaid. 
Send order(s) to PM. Pepf. HCG, Bo* 101 4, 
New York. N.V. 10019. 



try, might have started when the 
form was removed. Judging from 
the photograph you sent us, your 
ledge appears to be in no danger of 
failing. If the look bothers you, 
your previous patches failed due to 
their shape. They had nothing to 
grab on to, 

Using n masonry carbide-tipped 
bit. I Would bore several 3/lG-in.- 
dia. holes in the existing concrete. 
Tap in some short masonry nails, 
leaving l 4 in. exposed. Dampen the 
concrete slightly and apply mortal- 
mix with a trowel, making certain 
the mortar is pressed firmly around 
the heads of the masonry nails, to 
assure keying to the existing con- 
crete. 

House too vapor-ttgh 1 ? 

When ire built our electricaUy- 
hented house, tve mode erfai tv- 
htid a ropor bander installed o,i- 
der the dry troll in till trails o:td 
ceilings. In the winter, with tic 
thermostat set in the mid sirtie* 
the humidity leer! hovers am rad 
B0-6S percent. The dehttmidiftcr 
doesn't seem to work well under 
these conditions, Even our The r- 
m o pane window* sweat, and we're 
now seeing signs of mildew. What 
should ire do? — Richard Castor, 
Bedford, N.Y. 

1 assume your house has electri- 
cally-heated warm air. and as such, 
is too tight for the same air to be 
constantly recirculated. Fresh, 
cooler air must be introduced into 
your plenum, and provision trade 
for eliminating the excess. Duct 
systems with automatic dampers 
can be installed, Such a system 
will alleviate your high winter 
humidity quickly. 

Since Tve outlined only the ba- 
sics. a licensed mechanical engineer 
or heating contractor should be con- 
sulted for system design and lay- 
out. iw 
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197IS R J Retina ld& Tobacco Co 



100 V 19 my "ijr" 1.3 mi), nicotine. 
KING. 20 ni§. ,, iafj,3 mg,. nicatirip, 
,n> per ciciAreUB. FTC RspD't MAY 70 




FI LTEB- CIGARETTES 



Warning The Surgeon Genera! Has Determined 
Thai Cigarette Smoking Is Dangerous toYour Health. 



inston 



FULL ktlCit 
TOHACCO t'UVOP 






ALL OUTDOORS 



Better than the birds 

Anyone who's been outdoors re- 
cently during: cool weather knows 
it's the fat look now that's in. 
Puffy parkas and pants stuffed 
with waterfowl fuzz make you look 
like an overweight Arctic explor- 
er — but they do keep you warm. 
Down — the light, tiny and so ex- 
pensive fluffy filaments that geese 
anti ducks wear under their feath- 
ers — has proved to he the best fill- 
ing for cold weatherwear. So far. 

But this fall, down's top rating 
may start to go out of date. The 
3M Company is introducing a new 
keep- you- warm material that is 
said to be even better than down. 
It's called Thinsulate thermal in- 
sulation and 3M rates it almost 
twice as effective as down and other 
synthetics now on the market. 

That's saying a lot. Until now 
down has been accepted as the best 
material, for its weight, to retain 
body warmth, followed closely by 
mati-made polyester fibers such as 
Hollo til and Polarguard, Slightly 
more down could be compressed 
into a stuff sack, and its light 
weight also made it popular with 
backpackers as the Insulation in 
parkas, jackets, vests, and sleeping 
bags, 

But get down well soaked 
through and you're in trouble. It 
compresses, loses its loft and abili- 
ty to hold heat, and may take days 
in the field to dry out thoroughly. 
It is difficult to wash or dry-clean 
without removing its natural oils, 
anti down has to be quilted into 
; place an that it won't move around 
I Inside the layers of the garment or 
1 sleeping bag and end up all i it one 
corner. Synthetics, on the other 
. hand, wash easily and do not 
absorb much water ao they dry out 
quickly and retain their insulating 
properties. 

Down has also had definition 
problems. "Prime white northern 
goose down” doesn't really mean 
much, since "prime” is just « 
matter of opinion, black down is 
just as warm as "white,” all down 
comes at present from northern 
waterfowl, and "goose down" has 
often been found to include 
chopped up feathers from ducks, 
geese and chickens. There has been 
so much adulteration of down, in 
fact, with fibers, feathers and 
residue, that the Federal Trade 
Commission has been asked to help 
stop the mislabeling of imports. 



Much down comes from Poland 
and China, 

Good down in good, however, so 
how do you measure the claims of 
something reported to be better? 
We watched 3 M's St. Paul, Minn., 
developing nt labo ra to r i ca , us i ng 

elaborate temperature measuring 
devices, take equal thickn eases of 
their Th insulate, down, poly ester 
and other materials and record 
therm sit resistance to determine 
relative warmth. With the conduc- 
tivity of air assigned a theoretical 
insulating value of 2, TK insulate 
measured 1.8, down 1,0. polyester 
hatt ,0 and other materials less. 

In "real life," test gloves and 
jackets have been made up and 
given extensive In-use and thermu- 




Sensors under jftCkel rale 3M Thlriaulale, 



graphic infrared workouts for di- 
rect comparison with existing 
cold -weather gear. When we 
grabbed a chunk of dry ice with a 
Thinaulalc mitten and then one of 
another synthetic we found the 
difference dramatic. Ski jackets 
are predicted to be one of the first 
garments to use the development; 
they can be kept thin and stylish 
with the new material anti still 
deliver great warmth. A few 
should be available this winter. 

How does the new fiber work? 
3M da i ms the ifllcroftbers are 
infinitely finer than those of down 
or the other synthetics and thus 
can hold a doubly efficient layer of 
"dead air.” They weren’t about to 
reveal how they create this materi- 
al, but for future cold weather we 
should be happy with the results. 

New gear and guides 

Good sources of outdoor equipment 
are the .1000 distributors of Boy 
Scout gear. All can sell to the 
general public, and revenue from 
the sales helps support Scout pro- 
grams, A lightweight red nylon 
Day Hiker backpack recently add- 
ed to the tine, sells for under $10. 



Gall the nearest Boy Scouts of 
America office for a supplier’s name. 

One of the best and most cheer- 
ful fishermen around is Stan Fa- 
geretrom and his writing shows it. 
Hts bonks, Cn frh Mar# 

$8.60; Catch Mart Steel Itmd f 
$7,60; and Cafrh Mon Crap pi 
$6,30 lahl postpaid ) T tell how to 
catch that special fish, where to 
find it, what tackle to use, and 
even what to wear. The excellent 
volumes are available in book 
stores, or you can do as I did and 
gql personally autographed copies 
directly from Stan at Box 27, Sil- 
ver Luke. Wash, 98645, 

For RV campers, the members 
of the Stare raft Tamper Club have 
gotten together a cookbook of 
r wipes particularly suitable for 
on -th e-go and campfire meals. It’s 
$5 from Starcrnft, 2704 College 
Ave., Goshen, Ind. 46526. 

And a neat little booklet, A 
Guide to Knives for Today's Fron- 
tiers tn on* tells how to se’ect 
knives, sharpen them and use them 
for camping, dressing game, clean- 
ing fish and survival It's 51 with 
a powder-horn lapel pin from Im- 
perial knife dealers or Imperial. 
Department P, Box 866. Provi- 
dence, R,I. 02901. 

WH&F Day 

In his statement naming Satur- 
day, Sept. 21. as National Hunting 
and Fishing Day. President Carter 
points out that leaders in the 
effort to conserve our wilderness, 
wildlife and natural resources for 
the last 80 years have been the 
hunting and fishing sportsmen of 
the country. They currently pro- 
vide most of the funding for the 
state agencies charged with the 
conservation and protection of 
fish and wildlife. The day is an 
appropriate time to call the atten- 
tion of everyone to the many activ- 
ities available to the oiitdoorsman, 
and to the role played by sportsmen 
in making them available. W! 
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Scagrarfs 



Announces the Seven Crowns 
of Sports Award. 



The pros have to work harder, 
scramble more and make fewer 
mistakes to win them than any 
other trophies in sports. i 

This annual award isn t based on a 
popu Parity c ont est . 1 1 s a prec i se eval ua- 
lion of ail that an athletes got to g we, 
in each of the 7 major professional 
spectator sports— football, baseball, 
basketball, hockey, golf, tennis and 
horse racing 

Everything counts, so we count 
everything. 

Seagrams 7 commissioned the most 
sophisticated computer program ever 
developed for weighting and measur- 
ing every aspect of competition. So we 
get a numerical evaluation of how close 
to professional perfection an athletes 
performance really is 

At stake: trophies, $110,000 in 
awards.,. and a lot more. 

Its called professional pride 
in fact, to the men and women who 
win in their particular sport, the satis- 
faction in outperforming everyone 
else maybe the most important thing. 
Because competition is the name of 
the game in any spori 



Send for the Seagram $ 7 Crown 
Sports Calendar. 

Our colorful 16-month. September 
1978 to December 19 79. calendar gives 
you a lot more than the day of the 
month It includes all the year s major 
sports events. . . trivia Questions . and 
great milestones in sports history 
.. .Plus dramatic illustrations depict- 
ing the origins of the sports fealured in 
our 7 Crowns of Sports Awards 
It makes a thoughtful gift, too. Order 
today Only $2 95 each. 
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Visit your favorite store or tavern to pick up a coupon for this exciting offer or send $2.95 to 
Seagrams 7 Crown Sports Calendar, P.O. Box 5062, Smithtown, N Y. 11787. Allow 4 to 6 weeks 
for delivery. Offer expires Oct. 31, 1978. Void where prohibited by law. 
























jTaH 








• . : ■ A 








TTmT 


“T, 1 






— 1 w 










*Tt:V ir»v " —B *55yr 



Remember! 




Whether you work an your 
car yourself, or have your 
service station do it, re- 
member to check the radiator 
cap. It's the easiest component 
to forget, yet the easiest 
replace. And regular 
replacement is vital. A 
faulty cap will not 
keep the pressure in 
the cooling system 



within safe limits. So be safe. 
Install a Stant Lev -R- Vent* 
Pressure Cap , . , the safest, 
most dependable radiator cap 
available anywhere, And for 
expert tips on cooling system 
care, write for 'The Stant 
Cooling System Fact Book”. 
It’s free, 

STANT MANUFACTURING CO , Inc 
ConnersvilJe, Indiana 47331 
A Purolaior Products Company 



PHOTO 

HINTS 



Alignment aid 




For perfect slide or movie projec- 
tion. the plane of the screen must 
parallel to the plane of the 
film. Faulty alignment results in 
"keystoning” and uneven focus. 
The problem common because 
most home screens can’t be tilted, 
while projectors are easily ad- 
justed. The .solution is simple: an 
extension arm of 1 » by *4 by 9- 
ii]. iron or aluminum bar stock, 
bolted to the existing hook, with 
notches filed in the free end to 
take the screen’s huiitlk. After 
you experiment with the screen 
angle. you may be seeing your 
pictures at their best for the 
first time , — Robert Herttbery 

Lighl-sealintj tube 

You can cure an enlarger-head 
3 Ijufht leak by sewing :t 
dia, Lube of dark, soft fabric, fill- 
ing it loosely with rice or aquar- 
ium gravel* wrapping it around 
the head and fastening it with a 
clip.- Rath Amt Haley 



Loading corral 




When you’re working with parts 
of a developing lank in total 
darkness, it's easy to push one of 
them off the table. Keep them 
together in a three-sided corral 
of plywood, hardboard or heavy 
C3I rd boa r d , — Rft her t Hcrtzl) e rg 
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TEAMWORK. EluetiiCidiib Mechanics Pilots. 
Radio repairmen. Security police Fuel and hydraulic 
specialist* All working together Each dedkaled 1o 
iht:ir piolession flip Air Force, srxl America 

GREAT OPPOflTUlimES II you enlist, you're 
If atiied in one ut wei 140 jobs You earn yoo-d You 
r:pm even work Inward an Associate Deg ret* through Ihe 
Community College ut the Air Force. 

Ii you m already coflege trouncf, An Force ROTC 
oltrrrs a wide range ol stmtrslws Anri 1 ho Air Force 
Academy oilers one ut the tirresi edocauims miywhenu 
Air Force Officer Training School is an option if 
you rn trendy out nr almost our ul college Its a 
cMiinci 1 tn juri wind you ve Icarnotf to work 

And if you (1 like .m inctra paycheck every monlh. 
ctini k miort.ui time service m ihe Air Force Reserve 
GET ALL THE FACTS. Contact ybur An Force Re 
cruller Fill out and marl the attached card 0i call foil 
IhhiSOO mim\ IRA 600 "362 56961 

It’s a great way of life! 

>IIR FORCER 
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Eagl e FI tght. Left Head mg Two -Three -Ze ro. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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APPLIANCE CLINIC 

QUESTIONS ANSWERED 



Water torture 

My experience with a Sears Ken- 
more Model TOO automatic clothes 
washer may benefit others. My 
problem teas incomplete draining 
in the spin-and-rinse cycle. A half 
tub of water remained. The usual 
tra u ble-sh oo t ing procedures — tts- 

mrittfi a dear drain, for cjow- 
pie — failed to work. Then the light 
dawned- 

This unit has a self-cleaning 
filter t hut after seven years of use, 
it icas ineffective. Lint had accu- 
mulated, blocking the filter. Drain- 
ing slowed to a mere trickle. The 
timer would advance to spin before 
the washer drained completely. / 
bought a new filter from Sears for 
$5.95, and I'm back in busi- 
ness.- — Robert G, GiU r Richmond. 
Va. 

You're rigrht, Mr, Gill, This in- 
formation; should help thowe who 
own washing machines with aelf- 
cleanirig filters, Thanks. 

Disposing of a problem 

We have ci General Electric Dis- 
posal! that leaks at its base, I 
removed the base plate, but I 
couldn't find a way to get at seals 
or bearings that might need re- 
placing \ Must I fv.uk the unit to 
get rid of the leak?— -Don Cole, 
Lompoc, Calif t 

No, Hut you have to be more 
a pec Stic about where it's leaking, 
la it at the hopper-shredder hous- 
ing joint? At the hopper boot 
where the unit connects to the airtk 
drain? In the shredder housing? 

The shredder housing, which 
contain* the motor* ia apparently 
what you call the There's 

no reason to replace the seal or 
bearings in the shredder housing 
unless water is getting into the 
motor* which obviously is not the 
case. From your description, the 
leak appears to be external* 

Okay, Suppose the leak is occur- 
ring at the hopper-ah redder hous- 
ing joint. The hopper sits atop the 
shredder housing and receives the 
refuse. A leak at this joint could 
be caused by a damaged or misa- 
ligned gasket or a loose damp 
band, which holds the two parts 
together. First, try tightening the 
band screw. If that doesn't atop 
the leak, remove the Disposal I 
from the sink and separate the 
hopper and shredder housings* Re- 



place the gasket. Then make sure 
the two housings are securely 
damped back together. 

If the unit is leaking at the 
hopper boot, check for a loose 
lower support ring at the hopper- 
sink flange and for a damaged 
hopper gasket. Make sure the unit 
hangs vertically and isn't pulled 
off center to meet the plumbing. 

Finally, examine the outside of 
the shredder for a hole that may 
have been punched through the 
housing by a metal object inadver- 
tently thrown in with garbage. 
Also look for a hairline crack in 
the housing. 

Looking for clues 

Our new Frigidaire refrigerator- 
freezer worked okay for about six 
months, but now it runs too cold 
on the "warmest” setting. The 
freezer stays at £0° below zero, 
<!*«(? the food compartment holds 
steady at £ 0 * above zero. Two new 
thermostats have failed to solve 
the problem. The serviceman says 
the unit is cycling properly. What 
■will it take to control tempera- 
ture? — Harry W. Huffman, Mitch- 
ell. S.D. 

We sympathise with the service- 
man, This is a tough one to track 
down. If a low temperature was 
prevalent in either the freezer or 
the food compartment, the solution 
would be more apparent. Another 
factor muddying the water is the 
onset of the problem sir months 
after the refrigerator was in use. 

The thermostat, which controls 
temperature in both compart- 
ments, appears to be the likely 
culprit* Put suppose the scenario 
went like thte; 

Six months after you bought the 
refrigerator, the original thermo- 
stat went bad. It was replaced — 
twice. Assuming the replacements 
weren't defective, what else could 
cause the thermostat to fail within 
a normal temperature range? The 
only thing we can think of is the 
sensing tube. This tube tor bulb) 
is attached to the thermostat and 
“tells" when the temperature has 
reached the desired level. The 
thermostat then turns off and the 
refrigeration cycle ceases, 

It's possible that the serviceman 
inadvertently mEsposi tinned the 
sensing tube when he replaced the 
original thermostat. The sensing 




tube should be located at the cold | 
air inlet. 

If it's not in its proper place, the 
temperature will drop below nor- 
mal before the tube senses the cold 
and “tells” the thermostat to turn 
off refrigeration* 

Getting exposure 

The soap dispenser lid of our 
Frigidaire Custom Imperial dish- 
washer won't stay closed. It 
detergent us soon as the door is 
swung shut, / can't figure out how 
to remove the dispenser to see 
what's wrong , K^Anf now F — John 
E. Romine, Indianapolis , 

The soap dispenser is held by 
fasteners on the inside of the door 
panel. You'll have to remove the 
outer panel* which is held by 
screws, to expose the dispenser 
assembly. The dispenser's spring 
latch ia probably broken and 
should be replaced. 



rr you hive d quisrton about any appliance. 
5t?icT pi tq Afiptitnce Qfinic. Popular Ms- 
tfrenpea, 224 W«F 57fJ> St.* Now York. N.¥. 
1002$. Sorry, h LrC Jeffers MnnOt be on 
awemtt tnttiiflduafty. problems of wid* Inter- 
est wi/V ts discussed in this coftrFmt* 



Have you ever taken apart the metal 
duct of a clothes dryer to clean out 
llnl, and then tried la figure cut how 
the pipe* fit back together again? Mere * 



exhaust 

xi*i 

OUTLET 



Humber duct parts before dJsaaxejnAJy, 



a methed lhat’a so simple you'll hick 
yourself tor nol using it until now; 

Starting at the top (or bottom} duct, 
Just number each sect ion In succession, 
Wrlie the numbers on pieces of duct tape 
and stick the tape to the pipes. M 



SERVICE TIP 
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1979 Coachmen, 

The Name To Remember 
In Recreational Vehicles 



There's a lot of excitement in the 
Coachmen lineup of new 79 recre- 
ational vehicles. RVs that you helped 
design , Your RV needs were detailed 
in an extensive consumer "livability'" 
study; owners told us what they 
liked and disliked about RVs, as well 
as their eating, sleeping and traveling 
needs. The result? Recreational 
vehicles that give you a great sense of 
"fitness", of comfort with good taste 
and the reliability of quality 
construction. 

Coachmen offers dozens of family- 
pleasing fioorplans. From the Delude 
line of Travel Trailers, Qui nStar 5th 
Wheels, Leprechaun Mini-Motor 
Homes and Class A Motor Homes, to 
the economical Cadet Travel Trailers, 
5th Wheels, Mini-Motor Homes and 
Truck Campers. The entire 79 line 
has been redesigned, including the 
versatile Travel Vans and Van 
Campers and the easv-towing 
Camping Trailers, 

Stylish and aerodynamic exteriors. 
Colorful and easy-to-care-for in- 
teriors. Models that let you see the 
wide-open spaces outside while 
enjoying the wide-open spaces in- 
side. Comfortable and efficient 
kitchens, remarkably roomy baths, 
lights where you want 'em. Plenty of 
outside and inside storage. Top brand 
name appliances and components. 
And ail Coachmen recreational vehi- 
cles are backed with famous "Buck 
Stopper" service from dealers all over 
North America, 

Write today or visit your local 
Coachmen dealer— he's in the Yellow 
Pages, And take a look at the recre- 
ational vehicles designed the way you 
want them. Coachmen for 1979— The 
Name To Remember in recreational 
vehicles. 






Coachmen 

Will Cl* CtflHpUHy 

r.o. Be* aio# D*pi, FW-9 

Middlebury, Indiana 4654C) 




Deluxe Travel Trailer & Travel Van 



PM WORKBENCH 

RM EXAMINE PKDUCIS AND SERVICE 



Help for heme buyers 

To assure (retting a good deal* the 
Department of Housing and Ur- 
ban Development (HUD) cautions 
home buyers to ask the right ques- 
tions when house shopping, HUD 
also advises hiring a reputable 
house inspection firm to check out 
your dream home when you find it. 
The Arm's authoritive report will 
be worth the $50 to $100 fee 
charged. These and other good 
home-buying ideas are in the book> 
let, Wise Home Buying. Send a 
postcard to Consumer Information 
Center, Dept r G36E, Pueblo, Colo,, 
81009, The booklet is free, — H.W. 

Better paint pouring 

Platypus Paint Guard fits tightly 
over the lid groove of a gallon paint 
can to make paint pouring a much 
neater job. The guard, wide enough 
to rest a paintbrush on, keeps the 




Platypus is priced at $2 in most 
hardware and paint stores and 
building supply centers, — P..4, 



Drill-powered pump 




Efficient pump can be toted in drill box 



Claimed to pump four times more 
than an impeller pump at same 
rpm. Mighty Max (bottom, lefty 
boasts an all-purpose rotary roller 
vane pump for use with any elec- 
tric drill. Maker says pump can 
move any liquid without damaging 
unit. It's $15 at hardware and 
housewares stores. Mate* Gear & 
Pump Co. ± Box 13034, Atlanta, Ga. 
30324,— 

Economy measuring tape 

Designed for the once- iu-a- while 
tape user (rather than a pro), this 
$2.29 tape has quality-built fea- 
tures like those of higher-priced 
versions, A 6-ft, or 2- meter tape 




can be read in feet and inches on 
its top edge, millimeters on the 
bottom. Lufkin, The Cooper 
Group, Box 728, Apex, N.C. 
27502.— H.W. 

Hobbyist works hop-in-a-box 

Deluxe hobbyist's kit No. 89 from 
X-Acto, 45-3 5 Van Dam St., Long 
Island City, N.Y, 11101, has an 
extra-sturdy wood case* The 8-lb, 
3Vs x 10 x 14-in, box contains four 
routers, four gouges, nine refill 




blades, razor-saw blade, coping 
saw, block plane* tweezer and still 
other tools every woodworking 
craftsperson needs. At art and 
craft supply stores and depart- 
ment stores, $55. — H.W. 



Accurate chain- saw sharpening 

Pro Sharpener for chain saws uses 
a miniature grinding wheel to pro- 
duce a ground — rather than filed 
edge on a saw chain. I tried a ground 
chain vs. a filed one recently and 
found it cut with greater efficiency. 




no power, guide and height gauge. 
Easy to use, $14,90 postpaid. Pro 
Sharp, Corp.j Box 1137B, Newing- 
ton, Conn. 00111.- — H.W. 

Calculating sun’s position 

In order for architects and engi- 
neers to lay out buildings accu- 
rately for solar energy collection, 
an understanding of the daily and 
seasonal changes of the sun. is a 
must. In Sun Angle for Design, 




the author speEEs out this informa- 
tion in easy- to- understand graph 
form (see typical page, above) so 
reader can chart sun's position any 
time. The book is priced at $5 post- 
paid from Hebert Bennett, Archi- 
tect and Engineer, 6 Snowden Kd., 
Bala Cynwyd, Pa. 19004 . — H W. 
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Tbllv Savalas is now appearing in "Mat l 




Feel the \elwt, 




Rlack 

* ytLVEJ 

k **WEI 




There are a lot of whiskies out 
there. Straights, Blends. Canadians. 

But none can give you the excep- 
tional feel of Black Velvet* Canadian 
Whisky. A premium import at a very 
reasonable price. 

Try Black Velvet, And taste the 
Velvet difference. 



B^ACK VELVET" BLENDED CANADIAN WH SKY, W PROOF. ^PORTED BY© 1970 HElFBLElN. INC . HARTFORD. CONN 




Hang-it-all. 

Molly brand fasteners. 

MOLLY brand Fasteners give you a tight grip on any 
hanging situation. Hang lamps, planters, or drapery rods; photo 
graphs, paintings, or mirrors; hooks, fixtures, * . or anything. 

And hang them on any surface - plaster, wallboard. 
plywood, concrete, hollow walls, or doors. 
MOLLY brand, the best 
way to hang it all 




MOLLY, Fasteners 

from Bostik 




BosJi Cwuumer Gfcteion 
USM Cotportiitjfi 



ArEMHARTUmt 




ASSEMBLE YOUR OWN 






HINTS 

FROM REFERS 




These common household tools 
can help out in your shop. Use 
erasers for polishing metal or 
removing layout marks from 
wood, A soda-can opener can 
serve as a minipry bar or tack 
puller. Use toothpicks to apply 
tiny amounts of glue, paint or 
soldering flux. Cosmetic tweezers 
can be used to pick up smaller 
parts when shop tweezers are too 
clumsy. A dip tube — glass tubing 
with smaller opening at one end — 
Eh good for dipping small 
amounts of liquid from contain- 
ers, Use nail clippers to round 
corners of thin materials like 
cardboard, C" Toon a El" size is best 
for heavier work.) Scrape or 
spread putty or crack filler with 
an old table knife. Whisk dirt and 
chips from narrow 1 openings, like 
in machine tools, with a percola- 
tor brush. — Waiter Burton 



Fine file 




SIT 



TWO-FACED 
ADHESIVE TAPE 



For very delicate work, make a 
handy precision file with teeth 
finer than those of any needle 
file. Cover one side of a blank 
lathe bit with two-faced adhesive 
tape and apply a layer of 360- or 
GOG-grit production sandpaper. 
Tape paper flush with lathe-bit 
edges.- — Mark W r Fleming 

'Lead' lubrication 

The tip of a soft lead pencil 
rubbed against the teeth of a 
stuck zipper helps it to slide frfie- 
ly.—J¥ttrrir Radzmxky 
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When NRl educator design a course, 
ihey make s lire ift completely practical. 

Thaft whjt along with ea^to^Knpfehend 

lissons, you gef a full set of professional 
tools and (he components to build a 3V 1 
HE 4-cycle Clinton engine from the ground 
up. That's the kind of training that sticks 
with you! 

The Tools to Work 
with, a Working Engine 

NRt trains you at home, in your spare 
time, but you get real, hands-on experience 
that gives you practical bench time to start 
you out right. Only NRt includes professional' 
quality tools like an inductive tachometer, 
volt-onm meter, torque wench, value spring 
and ring compressors, a complete set of 
high quality wrenches and mo we. Use them 
10 build a working engine as you learn, use 
them on tlw job when you start your own 
full- or part-time business. And install the 
engine at a profit on one of your first jobs, 

Choose From Two Courses 

NET* 50-lessoti basic course coven; the 
theory and practice of small engine operation 
and repair, including lubrication, ignition, 
cooling, and starting systems, and overhaul 
Ybu special Lae In the servicing and repair of 
power mowers and other lawn and garekn 
equipment. And you learn in depth, with up 



to HJ limes the information provided in other 
couises. 

With the 45-fesson Master Course, you 
get additional advanced training Lessons 
cover chain saws, minibikes, outboards, golf 
carts, snowmobiles, welders, generator, and 
industrial equipment, You even get 
six lessons on motorcycle 
maintenance and repairs 
ftu leant how to 
service power take-offs, 
charging systems, 
electrical systems, etc. 

Ybu get practical working 
knowledge of ciutciies, torque convertors, 
transmissions, and other drive train parts 
to put you the professional s edge 

More Training, More 
Equipment for the Money 

Only NRl gives you so much for your 
money: lff>to-lhe-nninute training in easy, bice- 
sLae lessons. . . a full array of professional 
working tools . .and a quality engine that 



you build as you leant. NR] is the oldest 
and largest school of its kind in the country; 
with more than a million students in over fro 
years of training people for new futures. 

Send for the big free catalog and see 
what NRl can do for you. No salesman will 
call. If postcard has been removed, write 
to the address below. 



Other income opportunities from NRl 



Auto Repair 

approved by Richard Petty 

America's winnings slock car 
racer says, ,J lf you really want to 
team how to repair cars, NRl e best." 
Includes profession tools like igni- 
tion analyzer scope, diagnostic engine 
analyzer; timing light, case-hardened 
wrenches, and much more.. Basic and 
advanced courses. Check postcard for 
catalog 

Air Conditioning/ 
Refrigeration /Heating 
including Solar Technology 

Gets you into a wide-open, fast- 
growing areawiih practical [raining 
that include lessons on solar healing, heat 
pumps, etc. Course is complete with professional 
tools, and you even get a top-quality Ummert 



vacuum pump for troubleshooting experi- 
ments and use on ihe job. TVt> courses, with 
Master {lourse including optional training at 
York Institute Resident School at no extra 
charge. Check card for catalog. 

Electrical Appliance 
Servicing 

Good appliance repairmen are hard to come 
by NRl trains you for your own full- or part- 
time husiitess tn Fixing everything from toast- 
ers to refrigerators and freezers. Step-by-step 
training includes profession appliance tester 
for fast troubleshooting. Check card for catalog. 



NRl Schools 

McGnw HjU Oilier far 
tarn mu mg Education 
3S39 Wtaoomii Avenue 
WashmgHon. DC ;Wj 



You get more training 
and equipment for your money 
with NRIk small ei 



engine 





YOU'LL GET 

A KICK OUT OF PLAYING IT. . . 

A Pro Football Pool Sweepstakes where you 
pick weekly dinners, not scores.. You’ve ■^ ■1 
to call that fun. Bui consider, every week 
someone wins a Mp-ter-two to rhe Super 
Bowl. You've got to call that fantastic! Now 
consider the Grand Prize "A Super- 
Bowl Party for Ten.’ No way you won’t 
call the Vatuollne Weekly Football Pool 
Sweepstakes a super deal! 



HOW TO ENTER... 

Just slop at any participating outlet where 
Valvoline * Motor Oil Is iold and look for the 
Vhlvoline Weekly football Pool Sweepstakes 
display. Take a booklet that contains weekly 
entries Then, just make your picks each week and mail ihern 

A WINNER EVERY WEEK FOR 16 WEEKS . . . 

Every week someone wins a weekend trip- for iwo to the Super 
Bowl. But only those who can pick all the week’s winners are 
eligible io win that week’s drawing for a Super Bowl weekend 
trip fnr-two. Valuoline flies both of you round-trip to the big game 



Miami, pays your hotel, your meals, 

Then takes you to the biggest football 
event of (hem all . . the Super Bowk 

GRAND PRIZE: 

SUPER BOWL PARTY FOR TEN . . . 

Everyone who enters the \feEvolfrw 
Weekly Football Pool Sweepstakes is 
eligible lor the Grand Prize drawing, re- 
gardless of the accuracy of selections 
Just Imagine . . a Super Bowl weekend 
party for Sen people Valvoline flies 
all of you round-trip to Miami, pays your 
hotel, your meals. Then Eakes the whole 
party of ten to the big Super Bowl game 
Enter the Valvolme Weekly Football Pool 
Sweepstakes. You'll gel a kick out of placing it. 

Entry booklets and complete details are available at all participat- 
ing outlets. Sweepstakes closes December 14, 1078 

Uaholine WdrafliwOl Company. A»hLimJ Kl. Duiion of AvtiLsr^i Or:, Ini 

NO PURCHASE NECESSARY. VahmlitW l-ootfca^f I'lkiI SuwitEHtldlMi* apwn !'.■ rrtufcmt^ 
nt ihi* Urni^J SsahK. did C«iuuift Vl>hJ ih «|p< aUMA ul Wlin- mn. ft» a .'Id' .- tlrvarif 
County Maryland j tJ wfiti*vrt prohibited by l«t All tew* arvj r,-u.i-jijn . itpps Otitn h^h.Ii- ir ■ 
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3 *vh-i,tw 1 y(th rv, , xrixiknXri tv ih» N.hhii-.iI F™hIm]|| L< .-qu.' 
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CAPSULE REPORTS ON NEW/HJTO 
PRODUCTS BY THE EDITORS 



Remote boost starter 

If you want the safest possible 
way to boost -start your car. or if 
you're the perpetual good Samari- 
tan, the Jumpak remote boost- 
starting: box is a perfect product. 
It looks like a box with battery 
posts, and you connect jumper 
rabies just as you would to a 




Sat I ery posts mount at remote location. 



battery. Hut you can install it in a 
remote location, such as a trunk 
compartment, no you 1 re far away 
from the ear battery, where the 
spark from a jumper cable con id 
cause a battery to explode. This 
box (mounted in the trunk i also 
eliminates nose-to-noae alignment 
of the earn for boosting, 

The box comes with a long 
battery cable and crimp-on connec- 




Jump starting is easy wilti posts in trunk. 

tore for wiring one jjost to the 
starter solenoid. Mounting screws 
serve as ground for the other post. 
List $20, Jumpak Products, Inc., 
101)0 Armando St +> Anaheim. Halif. 
02800,— Rtf. 

Universal tachometer 

In PM'a reports oil the Rabbit and 
Olds diesels, vve said that because 



the engine has no electrical igni- 
tion system, there's no simple way 
to get an rpm reading. Now there 
is: a tachometer for any engine- 
diesel, conventional gasoline and 
even a lawn mower or other small 
gas engine which has electrical 
ignition but no distributor. Jt will 
also let you set ignition timing on 
GM and Chrysler products without 
looking at the timing marks. 

The lack features an elect ro- 
magnetic probe. If you've looked at 
a late-model car, you may have 
noticed a little holder built into 
the fixed timing indicator for such 
a probe. With it, you read ignition 
timing on a remote meter, so you 
needn't struggle to read the marks 
on an accessory-loaded car. The 
universal tach uses the probe hold- 
er for rpm readings as welL 




Electromagnetic probe is used with lach. 



If you have an Olds diesel, 
therefore, you can use the prrdH' 
holder (it's there because the block 
la also Used for the gasoline 
engine) for rpm readings. The 
Rabbit diesel has a probe hole 'lit 
the flywheel bdlhu using) . While 
it's not the same size, you can Lope 
it and brace it in the hole. 

On diesels with no probe holder, 
you will have to make a holder for 
the probe, and file a notch on the 
crank pulley to take rpm readings. 

The taeh also has an inductive 
pickup that damps onto the spark- 
plug wires. The clamp is included 
for two reasons: 

■ If you have a gasoline engine on 
which a conventional taeh is diffi- 
cult to connect mo distributor), 
you can get an rpm reading from 



the inductive pickup, which senses 
sparkplug firings. 

■ If you have a GM or Chrysler 
product with a probe holder, you 
can read ignition timing without 
looking at the marks. 

Ford products also have a probe 
holder almost directly opposite the 
fixed timing indicator. It can't he 
used with the ignition timing scale 
on the universal tachometer, which 
reads only to G00, 

We took rpm readings with the 
probe on a rhevette, with the 
inductive pickup, and with our 
shop taeh. All ware within fill 
rpm — as good as you can expect. 
We also did a comparison timing 
check, and the tester was just 
about on the button. If you use the 
probe on a Chrysler product, wrap 
it with tape, because the holder is 
slightly larger than GM's, The 
fester is $150 Hat, but Ea expected 
to sell under $120, Kai- Equip. Cm* 
III Washington Rt,, Otsego, Mich. 
49078.— Rtf, 

Adjustable-length test lead 

If you never have the right length 
test lead (jumper wire), here'a a 
five- foot test lead that retracts into 
a spool. The live-font length is the 
maximum you normally need, and by 
retracting what you don’t want into 
the spool, you don’t have wire dang- 
ling In dangerous places. 

The wire is 18-gauge, normal 
thickness for electrical trouble- 




Test lead retracts into the spool. 



shooting. One of the features I 
liked host is that there is no spring 
in the spool, so you can pull the 
wire ends out to the length you 
want, and they stay. When you 
want to retract the wires, you turn 
a couple of ears on the spool. 
Priced at SG.fiO, from Th extern Man- 
ufacturing Co. + 7685 Park lawn Ave., 
Box 85008, Minneapolis, Minn. 
5543 5,— if.tf. 
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CAR CUNIC 

SOLUTONS 
OR MBCHANICAL 
HfADACHES 
EV 

MORT SCHULTZ 



With pleasure 

White t nut ti g up wy Chevrolet, I 
noticed that a porcelain chip was 
broken off one of the sparkpl u{fs. 
As fur ns / k))nU\ it' A bouncing 
around in the combustion cham- 
ber. I turned the engine oner tt few 
cycles, hoping it would be blown 
out through the sparkplug port, 
hut no lock. Can you teff irar if fee 
got trouble $ — Edward J. Pleasure, 
North Syracuse, N.Y. 

You don't know for sure if the 
porcelain chip fell into the cylin- 
der, If it did and piston damage 
hasn't occurred by now, the chip 
has probably been ejected out the 
exhaust, or has fractured into fine 
particles and disintegrated. 

According to Meisner 

Hare f got a good one for yon, 
Mort. ft concerns Hondo Accord# 
r go i pped w It h a irco ttd it i o ti ers . M >} 
experience ha a been that sudden 
butt erg failure eon be mused by 
/cashing the cay. 

After a few visits to my focal 
an town fir carwash* my battery 
had sadden heart fait ore, An in- 
vestigation revealed that water 
hud entered the cooling fan relay 
(part No. ft j 4 00 J . 7' his relay oper- 
ates the radiator muling fan motor 
when the airconditioning is on, ft 
is mounted on the right-side inner 
fender in an inverted position 
(that is, with the base up ) , 

The relay is not sealed, so that 
water entering the case rusts the 
relay return spring, which even- 
tually breaks. When this happens, 
the relay contacts, which the 
spring keeps open except when the 
cooling fan motor is working, close 
and stay closed. This energizes the 
cooling fan motor and drains the 
battery when the ignition is off. 

The solution is to replace the 
relay and seal its openings with a 
silicone sealer. — Charles Meisner, 
New Berlin, Bbs 

Hey, hey. Accord owners — thin 
one is a top-drawer tip. Thanks, 
Charles, 




Two for one 

f'm stumped. My WTO Buick lViVrf- 
c tit's $55-cu.-in. engine started 
pushing oil into the carburetor 
air-cleaner housing at 1^0,000 
miles, at IGO.ObO miles f rebuilt 
the pawerplant , which included re- 
placing calve guides. The engine is 
still doing what l thought the. over- 
haul would keep it from doing — 
blowing oil into the air cleaner 
How about a hint? — Steve Sahist t 
Levitt own, N.Y. 

Hmv about two? The first — 
have you checked the PCV system, 
especially the PCV valve? A 
blocked PCV valve can cause 
strong hack pressure forcing oil into 
the air cleaner through the valve- 

cover-to-air cleaner hose. 

The second — In rebuilding the 
engine, did you re- ring the pis- 
tons? If not, blowby could be push- 
ing oil past worn rings into the 
valve covers and onto the air clean- 
er through the closed PCV system. 

Searching for roots 

My problem concents a iP78 AMC 
Concord D/L. The gas gauge nee- 
dle Quivers ova the dial, i was fold 



that there lire mu baffles in the 
fuel tank to keep gas from slosh- 
ing. They say that it's this surging 
of gas that's canning the problem. 
Is this hunk? — H Ddettuso, Glen- 
shaw, Pa, 

Is what bunk — that there are no 
baffles in the fuel tank? No — 
that's not bunk. Blit the story that 
lack of bailies is causing the 
gauge to have the heebie-jeebies — 
well* that's something else again. 

AMC had a problem early in the 
’73 production run with sensitive 
fuel gauges. Since then, the cause 
(using a lijhrk-nnt of insufficient 
viscosity ) has been corrected. 

Whit can you do to desensitise 
your ear’s gauge? Buy a new one, 
but when you get the price, you 
may settle for a jumpy needle. 

Confusin' fusin' 

Why is it that my car keeps knock- 
ing out the fuse protecting the 
airamditioner blower motor cir- 
cuit ? It's a 1 97k pord Fairmont, I 
keep reptac i w g t h e fits e {15 -a in p. J , 
but soon lose if. Is there a deeply 
rooted electrical pry (dent here ? — 
Tony Kemper, Ft, Worth, Tor. 

Probably not, During early pro- 
duction, Ford put 15-amp. fuses in 
aircondi tinner blower motor cir- 
cuits of r 7S Fairmonts and Zeph- 
yrs. You need a 35-amp. fuse. 

The Jimmy drag 

Ever since I purchased my I it? ft 
four-wheel-drive bj -ton Suburban, 
I’ve had trouble with the right 
f ro nf ti re i reft rift g a n e retd y. T h e 
reft trie has been driven 12,000 
miles and is equipped with manu- 
ally operated lockout hubs and 
manual Irons Mission, The truck 
{Ptcasc turn to page 5-fJ 
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AN Th-F OIJLEft 



Antifo ufers aren't for foolin' 

Champion Spark Plug Co, has issued a warning about antl- 
(oulers that supposedly help slop sparkplug louling. The 
devices are sold in auto supply stores and are screwed onla 
plugs. The anlifouler and plug are inslalted 
together in the engine. Tests run by Champion 
show that the combination o( antiloulers and high 
engine lemperature can 
cause preig nil ion, which 
leads lo subsequent engine 
damage. The temperature of 
sparkplug insulator tips 
becomes extremely high, 
causing plug damage. 
The illustration shows 
a sparkplug and anti- 
fouler leam that was 
taken from a tesf 
vehicle. Mole the 
severe preignlllon 
damage sustained by 
the sparkplug. 
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’78 FORD PICKUPS. 

TOUGH ALL OVER. 

A new Ford Pickup is built tough from the ground up Ford's exclusive 
forged steel Twin-E-Beam, extensive corrosion protection, big-cube 
V-8 options, a 1 1- welded cab. and double-wall box are just a few 
of the reasons. 

But what makes a new Ford even tougher to beat are this year s 
new options like * Synchromesh 4-speed overdrive transmission 
for highway driving {not available on F-35G models) • Good-looking, 
comfortable new Lariat interior • 40-channel CB with concealed 
transceiver, single AM/FM/CB antenna, and all controls in 
the removable mike * New tilt steering wheel for your most 
comfortable position 



Take a look at ail the new Fords You'll find them tough ait over 
And more than just tough 




CAR CLINIC 

{CvniiTTii'Eti Par 1 p-T/tic : j J 

has never been operated in four* 
wheel drive. The milt/ time the 
hubs hare been in "Lurk" posit inn 
It us been during the rev ton mended 
break-in period find uho during 
the nnce-a-manth re rum mended 
drive period thereafter. 

M if dealer so. us flu condition is 
caused by the four-wheel thrive, 
and frequent tire rn ration is the 
(ml g solution. Bat Cre rotated 
tires ns often as he nut/yeafe, i 
presently hare a tteir eight-pi it 
Firestone S non-biter on this wheel, 
rind it's shotviug uneven wear in 
less than 1,000 miles, 

Can l pm uffm a solution to this 
uunoijiutj. expensive problem? — 
F.L. Bingham. Quaker Hilt. Conn. 

I don't follow yum 1 dealer's i ea- 
aoning. Why wil] a truck with 
four-wheel drive wear one purLieu- 
kr tire on tine side unless there’s a 
defect or alignment problem? 

My thinking runs to an align- 
ment problem. The toe-in should be 
set exactly at 0 anti camber should 
he tested by the service manual 
method to manual specification. 
Also have the vehicle's turning 
radius checked 



In cases like this, there 3s also 
the possibility of a bent steering 
arm. 

Oh Splex Mia 

/ have, a 1 97 0 Opel Kadetfe with 
1-0 -liter engine ami one-barrel Sa- 
le? carburetor, / had a new carbu- 
retor installed at 27,000 miles and 
had the carburetor overhauled 
again at i stiles, hut I nndf 



get rid of the problem. The engine 
starts and runs well when cold, but 
starting is hard when the engim 
is warm. Is there a cure?- — Dr, 
Marvin A . Math mu r San Carlos, 
Calif. 

Sure, This model had an inher- 
ent hot-hard start problem which 
was recognized in 1070-71. The 
trouble is caused by high fuel 
pump hnc pressure when the en- 



ICAR CARE 



FAST-inating 

in case you don' 



past idle 
SCREW 




know whai we're pointing to (see I he 
illustration at let!), it's the 
rast-id-’e cam assembly. Its 
purposes are to hold ihe 
throtlle valva open so cold 
engine starting is evident 
and to keep an engine running Iasi 
enough so stalling during warm-up 
is prevented. As soon as the engine 
is warmer and running smoothly, a 
lap on pcceleraior pedal throws the 
fast-idle screw of l cam. dropping 
the fast-idle speed and reducing 
lurching when the IransmisSron 
is engaged. The last-idle cam 
assembly does all this when it works 
right. So adjust it according to 
manufacturer's service manual 
the next time you do a tune up 
— and certainly before cold weal her. 




y ..ewtfc 

mCftygL i 

jOHTA CTC9g 



With Elmer's Cabinetmaker's 
Contact Cement you don't need 
a pro's hands to give it the pro's touch. 



Solvent- Elmer's 

type \ Cabinetmaker* 
G^mpt tiior Comae t Cemen t 



Elmer's* Cabinetmaker's Contact 
Cement has a unique, non-flammable 
acrylic latex formula, It not only gives you 
the strength and permanence at acrylics, 
it goes on easier than solvent- type 
cements . . .and goes (orther. After appli- 
cation, it even tells you it's ready to bond 
by turning from white to crystal clear. 

"Xj SeflfiMfiw Ke-dVral Hotardoui. Suh' r .l .incf’s i 



It's a lot more convenient too. because ft 
cleans up with plain water before it dries, 
i Try Ui at with a solvent -type cemenl.) Mo 
fires or ventilation problems to worry 
about either, when you work with 
Elmer s. 



In an accelerated aging lest. 22 G T of 
test- oven heat for four days actually 
warped (he laminate on the left and 
made the conventional contact cement 



let go. But Elmer 's Cabinetmaker's 
Contact Cement held. 

Elmer's. When results count. 
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The Dry Look’ pump leaves hair feelin g 
as soft and natural as it looks. 

The Dry Look gives you more than a great look. It leaves your 
hair feelin g soft and natural, too— not stiff. The Dry Look 
in pump spray or aerosol — with a formula that’s right for 
your hair. Get The Dry Look . . . and don't be a stiff! 

c tfr GilkHlr Company T}"0 




SERVICE AND SAFETY TIPS 



• "It hog. boon many years since my 
days as a stale trooper, but noi ihen or 
not since have 1 ever seen mentioned in 
magazines or newspapers one of the 
greatest Killers o( them all. This killer Is 
the partially roileebdown window of a 
car. I( Is a guillotine, A broadside colli- 
sion frpm another car,, going even at a 
alow speed, can decs pi tale or spill a 
skull. You can help save a lot pi line 
people by telling your readers to keep 
windows full up or full down — no In 
between," — Babe Keber, Lake Worth. 
Fla. 

■ Dodge warns that Incorrect lifting 
methods are damaging prep shafts and 



undercarriages of compact trucks. 
Don't let anyone ljso a single-frame 
contact hoist. IE could bend Ihe prop 
shall. Never try to jack one side of Ihe 
vehicle by piecing a mechanical axle or 
floor lack midway between front and 
roar wheels. You'll permanently damage 
the body. 

■ Ford aoye that a warmed-up 1970 
Fairmont or Zephyr engine thai hesi- 
tates on acceleration can be cured by 
meaning an accelerator pump piston 
cap (port No. 08ZZ-9635A), Details are 
In service bulletin 152. The same IJx 
holds true for other modal a with ihe 302- 
Cu. in. engine and the 35 1W engine. 



giue is hot. To relieve the condi- 
tion, remove the fuel pump, take 
off the cover and take out the 
strainer, Drill a l/&44nch relief 
hole in the body of the pump at the 
groove nearest the outlet pipe. 
Clean particles from the pump, 
install the strainer after cleaning, 
then reinstall the cover ami pump. 

Did ways die hard 

H ersntltf, after purr ha shift a Scttr* 
Die Hard batter a, f wit iced, re 
bulge in tin ease. The Sears people 
insist it's normal and s Inured me 
at her bat levies hi the stare which 
also have hub-ten, I always thought 
ft bulge indicated a defect in the 
ease, but TU submit to Sears' 
explanation if | tmt tetl me to*— 
Frederick fC r Pollack, Fart Huarh it- 
ea, Ariz. 

I kttate HI hear from some of 
you for what Pm about to atiy, but 
Fve got support from several au- 
thorities In the battery business, 
The Sears people are right, Mr. 
Pollock. A bulge in a battery case 
does not indicate a defective bat- 
tery, A defective battery is one 
that has a cracked case and also, of 
course, one that happens to be elec- 
trically weak. 

[, too, was brought, up to believe 



that h bulge denotes a weakness in 
the buttery case. There is a fine 
line of distinction between a bulge 
and a bubble or balloon, A bubble 
or balloon, which is a distinct 
raised area of small size, like a 
bubble- gum bubble, Indicates a 
weakness in the case, Your battery 
doesn't neem to have this. 

For those of you who are going 
to take exception with me on this* 
here's another antiquated battery 
tale to chomp on. A battery left on 
a concrete floor will not — repeat, 
tt at — go dead. Not unless it's an 
old-time battery made of a rubber 



composition, Old-timers placed on 
unsealed concrete floors would 
have charge drawn from them by 
moisture emanating from the 
Hour, That's why we used to store 
batteries on ii plank of wood or off 
the floor. Modern battery eases 
nre plastic. Moisture won't affect 
them, Now, how about that? 



QOT A PROBLEM WITH TOUR CAS? 

Just Jtsk Mori .atioui if. Send your question 
to Csr Cfiprt, Poputar Mcchtntcs, 22 4 
Wnst 57% h St, New York. N.Y. J0QJ9, WJiife 
wtavs canrrpf bti answartni fpidJvrdaarfy. 
pr&f?fems (f?df arc Ot yc.ncrJ) ml&rt-if wilT be 
puJ>Prsfced in rfw coJoms. 
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Steei 1 shot warranty ... on Ithaca guns 

Roto -Forged* barrets rs ibe sail ess Uth lead shot. 






Introducing Model 37 Ultrafeatherlight IM 
tJie world s lightest, fastest 20-gauge pump, 



Now...one pound lighter 
than Featherllght. 



'Actual wOtQ ht may vary slightly rfus To wood density. 



ITHACA GUN COMPANV 

123 Lake Street Dep! FMSflA 
linaea New York naso 



Sond 50C h.Tnd Tung charge 
for Q\if n&*dOlalou 



From the new Ultrafeatherbght to the new 12-gauge 3" 
magnum you get all ttie duality features that have made the 
Ithaca Model 37 an American tradition 



Aik Model 37 Feat her fights feature bottom ejection. 

The Ithaca Model 37 shucks hot empties straight down 
—without distracting right or left handed gun- 
ners, Bottom ejection puts empties conveniently 
at your feet for easy clean up, and helps keep 
snow, rain, dirt and debris from entering your 
Featherlight's action . Our standard Model 
37 is lighter than competition due to an 
l action designed for 2%" ammunition. And 
■<. its smooth pumping action and ex- 
clusive Raybarflou rescent sight are just 
some of the many quality features that 
have sold nearly 2 million Ithaca 37's over the 
past 41 years. 

The New Ultraleatherlight™ is the Ultimate All Day 
Carrying Gun For Upland Game. 

We've added a new version of our famous 20-gauge 
Model 37 pump to make it the ultimate all-day carrying gun 
for quail, woodcock., grouse, dove and other upland game, 

At 5 lbs* the new Ultra feat he Night with perfect balance and 
a shorter 25" barrel gets on game lightening fast, and is 
light enough for women and young shooters. It also has spe- 
cial stoc k dimen s i ons for softer recoi I se nsatio n . An d th e 
high gloss American Walnut stock, streamlined forearm, 
gold trigger, plus a Sid Bell designed grip cap make the new 
Ultrafeatherbght a beauty to behold Also available in 
Deerslaytir. ' 



The NEW Ultrafeatherlight is possibly 
the world s fastest handling gun. 



More range to you: the new Model 37, 
12-gauge— 3 J| Magnum, 

Longer range. More shot. 

More effectiveness. For those 
high flying ducks and geese. 

This new Model 37 is specifi- 
cally designed with an action to 
give you 5 devastating shots of 
3 M Magnum ammunition. It weighs 
VA lbs. and has all the quality and 
reliability that have made Ithaca 
famous 



Name 



Address 



City 






Sl ale- ZiA 






ithaca 

GUN COMPANY 
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File guide smooths dowel ends 




improvise an effective tool for 
smoothing or filing wooden dnWEts, 
Shape a guide as shown to fit 
around a liile. Secure guide per- 
pcndicillai' to a tube holding the 
dowel. To make the tube, wrap 
tin-can materia! around the dow- 
el, solder overlap. Solder triangu- 
lar anil angle braces as shown. 
How the tile guide slightly for 
chip clearance ami cover the file 
back with adhesive ho it won't 
wear out the guide, To one the 
jig, i lamp dowel in a vise, attach 
the guide, and insert JUe f which 
should move snugly t, If greater 
accuracy is desirable, machine 
the parts from metal. Wnltry K . 
H ft rf for 



Heat unsticks it 




Cellophane tape that's been on 
paper or cardboard for a while 
will peel off easily without tear- 
ing the surface if you run a 
pressing iron set for rayon over 
It a few- times. — H, Milh 1 ? 
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Somebody needs what you’ve already gpt- 

Pass it on. 




You came out of the 
service with a lot going for 
you. Skill. Knowledge. And 
experience. And much of it 
didn’t come out of a book on 
a tech manual. It came frorrr 
somebody else. Somebody ’ 
who took the time to pass 
along what he knew. 

Well, what about yout 
You’ve got a lot to give, too. 
And you can do it. Part-time; 
In the Army National Guard.. 

In the Army Guard, 
you can make a difference. 

By working with people whoc 



want to know what you knov 
By showing them the ropes. 
And watching them grow. 

It's a satisfying job, The pay’s good, too. And you'll be putting time against 



retirement benefits. 




Check it out. There are a lot of people who want what you’ve got. Pass 
it on. In the Army National Guard, 

See your local recruiter or call toll-free 800-638-7600 
(except in Alaska, Hawaii, Puerto Rico and the Virgin Islands). 

7 n 28 M 33 M nd,ca “ . Help somebody 

Including yourself. 



The Guard betcx gs. 



SCIENCE WORLDWIDE 




University of Georgia scientists adjust Mars simulator. Nolo map of Iceland. 



Only 13 months to go 

If Donald A. Henderson is right, 
Oct 26 of nest year will lie a 
momentous day in the history of 
science. On that day it will have 
been two years since the last 
reported case of smallpox, and 
Henderson will feel confident 
enough to say that the disease ha. 1 * 
been eliminated — a scientific first. 

Henderson, dean of the School 
of Hygiene and Public Health of 
.Johns Hopkins University and a 
prime mover in the battle against 
smallpox , says the two-year figure 
is three times longer than the 
longest time the disease has gone 
undetected in any country and is 
thus "very conservative." He be- 
lieves there are no un reported 
cases, partly because of excellent 
worldwide cooperation and partly 
because there are "substantial re- 
wards" offered for reporting ver- 
ifiable cases < as a result, a lot of 
nonsmallpox is reported U 

The smallpox virus species will 
still exist, frozen at minus 20°C,, 
in four laboratories around the 
world, for reference if needed. 

If the two years pass with no 
reported cases, ail smallpox vacci- 
nation programs will end, and it 
will no longer be necessary to be 
immunized to travel anywhere in 
the world* What if cases are 
reported? "Well just have to track 
the virus down, tighten our sur- 
veillance program, and try again," 
Henderson says, “Rut I don't think 
it will happen." 

Bringing (Wars down to Earth 

if you know what you're looking 
for, you can figure out the best 
way to find tt„ right? That's the 
principle behind an environmental 
chamber i see photo > that simu- 
lates the surface of Mars, 

Designed by David B. Wenner of 
the geology department at the Uni- 
versity of Georgia, the silver- 
dollar-size chamber provides a car- 
lam dioxide atmosphere of l to 10 
millibars pressure at about minus 
80 Q 0, Mineral samples placed in 
the chamber can be analyzed for 
light reflectance spectra to see if 
they match those of Mars obtained 
by telescope. 

Of particular interest to re- 
searchers ts palngunite, a volcanic 
rock found In Iceland and Antarc- 
tica that looks similar to the rust- 
red soil of Mars, If palagonite 
seems to exist on Mars, instru- 



ments on future probes can be 
designed to seek confirmation. 
Such confirmation would idled new 
light on Martian geology, especial- 
ly the possible existence of a layer 
of permafrost like Eartb's. 

The dating game 

A method for dating objects as old 
as 30 million years has been devel- 
oped at the Lawrence Berkeley 
Laboratory in California, The pre- 
vious limit with conventional car- 
bon-14 dating has been about 
-10.000 years. 

In both the new and old 
methods, a small bit of the object 
to be dated is burned to form 
carbon dioxide gas. With the old 
method, the gas is introduced into 
a Geiger counter, which counts the 
decaying (’H4 atoms. With the 
new method, known as direct 
counting* the gas becomes ionized 
when placed in a cyclotron and its 
C-14 atoms can be counted. 

Much older objects can be dated 
this way, because billions of atoms 
are being counted, not just the one 
or two per minute that decay in 
older samples. Also* a much small- 
er sample need be burned. Where 1 
hi 10 grams were needed, only I to 
10 milligrams are required — so 
that objects too precious to be 
destroyed can now be dated. 

The new method is not restrict- 
ed to C-14. Other radioactive iso- 
topes can be used to date different 
types of objects. Beryllium- 10, 
with a half-life of 1,5 million 
years, shows promise for use in 
dating rocks from 1 million to 30 
million years old. 

Accuracy of ± 1000 years on a 



4 0.000-y ear-old sample has been 
achieved with the new method so 
far * C-14 accuracy is about ± 100 
to 200 years), and scientists hope 
to tighten it to =t 200 soon. 
According to Richard Muller, in- 
ventor of direct counting, a few 
years of development are needed. 
Then, he says, he hopes that "be- 
ry Ilium-10 will become the carbon 
14 of sedimentary rock. Direct 
counting will not supplant C-14 
but rather supplement it for ob- 
jects that cannot now he dated, 1 ' 

If you’re a real spacenik * . * 

. . . you can have your own experi- 
ment placed on a Space Shuttle 
flight for as little as ¥3000. A 5- 
cu,-ft, space is $10*000, two-and-a- 
half is $0000, and one-and-a-half is 
$3000, Weight limits are 200, 100 
and 60 pounds. respectively. 

Dubbed Getaway Specials, the 
spaces are open to anyone. "We've 
had everyone from Boy Scout 
troops to international govern- 
ment agencies apply for them," 
says Ernest Ott of the Goddard 
Space K light (-enter in Green belt. 
Md., and customer liaison officer 
for the project. As of mid-June, 
about 250 spaces had been sold to 
about ISO different groups. Mate- 
rials processing le.g., metalu refin- 
ing) and biology fe.g., zero-gravity 
effects on insert reproduction) are 
the two most popular categories. 

After a $500 down payment, if 
your experiment is accepted tit 
need not be original) p you pay the 
rest in two other installments. 

The shuttle is scheduled to make 
its first operational flight in mid- 
U180 , — Tom Snhagian 
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In a world already filled with too many sheep, 
Panatela continues to offer a sensible way to rise 
□hove the herd. How? By combining exquisite styling 
and sound construction features with eminently 
affordable prices. For instance: the entire 
corduroy outfit shown here costs less 



than many people spend on a sportjacket alone. 

And, naturally, all our slacks and sportjackets are 
made from wrinkle resistant fabrics. In addition, they’re 
specially constructed to keep (heir “fresh -from-the -store” 
appearance. Panatela Separates* Because man was 
meant to lead, not follow, the sheep. 
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Levi's 

SPORTSWEAR 



QUALITY NEVER GOES OUT OF STYLE. 




DETROIT 
LISTENING POST 



'79 car news 

When the all-new, front-drive Cad- 
illac Eldorado, Ruick Riviera and 
Olds Toronadfj debut next month, 
the Eldorado will be slightly lon- 
ger than the other two in both 
wheelbase (115.3 vs, inches 114 ) 
and overall length, and it may also 
get the optional 350-cu.-in. Olds- 
huilt diesel that was offered in the 
Seville earlier this year. Apparent- 
ly, Cadillac feels its customers stiff 
equate size with value and will be 
willing to pay a bunch more for a 
few extra inches of status, 

Pontiac's immensely popular 
Firebird will get a front and rear 
facelift for '79, In front, there is 
no conventional grille opening at 
all, just two large air intake slots 
below the bumper line. Around 
back, the 79 model will be distin- 
guished by full- width taillamp 
lenses that appear totally black 
until the bulbs are lit and red light 
shows through from underneath. 
Very tricky. 




1379 Firebirds get “blackout 1 " lalthghte 
as pari of their '79-model facelift. 



Chrysler^ '79 three-door sporty 
hatchbacks, sleek little numbers 
with very Italian-looking fast back 
rooffines and Chevy Monza-like 
soft-nosed front ends, taking a cue 
from Chevy's popular f’amaro Z-28 
performance model, will be called 
Horizon TC3 and Omni 2 + 2. An 
Omni appearance package will be 
called “-(>24," Chrysler^ all-new 79 
big cars, rather ordinary-looking 
four-doors (in profile) with im- 
pressive stand up grilles and 
Ruick-likc swept back headlamps, 
will boast chrome-plated aluminum 
bumpers and optional stamped alu- 
minum wheels— both industry 
firsts. Base models will use the 
225-ou.-in, '‘slant six'’ as standard 
engine, and both 400 and 440 VS 
wilt be dropped for passenger-car 
use. 

Chrysler also will expand usage 
of its unique electron beam -welded 



die-cast aluminum intake mani- 
fold, will have electrical system 
diagnostic connectors on all 79 
cars, will replace I*can Burn with a 
more sophisticated electronic 
spark-control system on most en- 
gines, will have an electronic de- 
vice to detect and eliminate deto- 
nation on certain 313 Vffa and will 
introduce n unique intake mani- 
fold fuel-injection system i called 
EFM, for Electronic Fuel Meter- 
ing' in some 390 Vfi-powered cars 
later in the year. 

Federal failles 

General Motors has calculated that 
it spent some $1.25 billion in 1977 
just in meeting government regu- 
lations, That's about $2100 per 
U.S. employee or $200 per GM car 
and truck sold during the year, not 
including money spent to add the 
required equipment or to improve 
fuel economy. Total expenditures 
for 1974 through 1977 are more 
than $4.5 billion, or over IT billion 
per year. 

But just in case you thought the 
feds were thinking of backing off 
a bit, listen to the new speedo me- 
ter rules they want for ’30-mode] 
cars, which will he introduced just 
one year from now. In addition to 
tamperproof speedometers (not a 
bad idea} and dual (miles and 
kilometers per hour) graduations, 
the National Highway Traffic 
Safety Administration (NHTSAI 
plans to require even spacing be- 
tween all numerals (ruling out 
anything but circular dials) anti 
that the 55-mph point shall be not 
only included but also prominently 
highlighted. 

Presumably our guardians in 
Washington feel that vve motorists 
are too stupid to read an unevenly- 
graduated dial and that spotlight- 
ing the 55-mph mark would help us 
comply with the federal speed limit, 
which is now widely ignored, 

GM says the law would require 
redesign of no less than nine 
instrument panels in 1980 ears 
just to accommodate the circular 
dials — at a cost of more than $9 
million. And we all know whose 
pockets that extra money will come 
out of. 

New engines for ’7B-B2 

Expected engine developments for 
the near future include a host of 



new displacement sizes coming in 
the next few model years— most of 
them will be smaller— and a few ajl- 
new units. 

GM is considering a V4 power- 
plant for both front-drive and 
rear-drive small cars by 1932, the 
primary advantage of the “V hl con- 
figuration over an inline "four " 
being compactness and adaptabili- 
ty to different drivetrains, Other 
GM plans include a 2G7-cu,-m. VS 
for certain 79 intermediates, a 
229-ciiMn, version of the current 
209 VI} and an all-new smaller 90° 
Vti for the + 80 front-drive compacts, 
a diesel version of the 2(1(1- VS to 
supplement Oidsmobiles success- 
ful 350-cu,-in, diesel and a larger, 
new-design diesel (primarily for 
trucks) in ”81 or '82. Also look for 
Pontiac to turbocharge its 2.5-liter 
four^cylinder engine for the *80 
compact. 

Among other plans, Ford will 
have a 254-cu.Tn, version of its 
current 305 VS ready for ’80 com- 
pact, intermediate and large cars; 
and Chrysler will replace the 1.7- 
liter VW-built engine currently 
used in its Omni and Horizon 
front-drive small cars with a new 
2.2- liter Four of its own by the '81 
model year — and may have a s mail- 
er-displacement Version ready for 
1982. 

The mini trucks battle intensifies 

Reliable sources at Chevrolet re- 
port that the Japanese-built LUV 
mini-pickup will get a factory 
four-wheel-drive option along 
about November of this year, 
Which should make it an instant 
favorite with the economy-minded 
off-road bunch and the California 
Custom crowd. Mazda hinted at a 
4x4 mini -truck aa long ago as 
1974, hut it looks like Chevy will 
get there first. 

Also jumping, although belated- 
ly. on the tiny-truck bandwagon is 
Chrysler Corp., which will begin 
importation of a Mitsubishi-built 
mini this fall. Mitsubishi, as you 
know, is a Japanese Chrysler 
partner and already does the excel- 
lent Dodge Colt and Challenger, 
also Plymouth Sapporo and Arrow. 
The vehicle will he a pickup ver- 
sion of the Arrow and will be sold 
by Chrysler-Ply mouth dealers. 

VW. too,, is chomping the pro- 

toP&qg 190 } 
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You get genuine tobacco flavor in a low tar’KHLplus Double Gift Coupons. 

For free Gift Cat* log. Call toll-free: ( 1 BOO) 626 -5510. residents call toll-free: (1**00)752-6010 ) 



9 mg, "lar" 1 ,. 0 .9 mg. nicotine 
aw. pat cigarette bv FTC method. 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking h Dangerous to Your Health. 



GOOD TIME TASTE 
NOW LASTS LONGER... 

RALEIGH 
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\V% too soon tor EtnoUit^r time -up, 
but your car is starting to buck and 
stall again and the idling is rough. 
Gumout is the answer, 

Use Gumout in your gas tank four 
times a year and Jet Spray on the 
carburetor linkage. 

Our products are the answer when 
troubles are caused by a duly 
carburetor. 



The 

between 

tune-ups, 

tune-up^ 




PENNZOIL COMPANY 

cumout division - Cleveland oh g mm 




Moped sprouts 
another wheel 

Afraid la a l rod d sc a 
moped? Then per- 
haps the Tri-Ped 
will appear. It's pow- 
ered by a 49-ec 
Mmarelli moped en- 
gine hut is built pri- 
marily ol domestic 
component. The 
two-seater has a 
lockable trunk (with 
capacity for two gro- 
cery bags) and an 
easily detachable 
windshield and roof, 
The l^O-pound ve- 
hicle is said to de- 
liver about €5 rnpy. 
Tri-Ped's maker as- 
serts that it is legally 
classified as a 
mo pad, About 5890 
from American T ra- 
ped Carp,, 115 Flori- 
da St,, Farmingdale, 
NY. 1 1 735 , 





Qoal-sJower 

The Happy Trailer makes it possible to 
idle a large-displacement outboard and 
still move a boas slow enough for troll- 
ing, A spring-loaded plate snaps down 
for trolling and flips up for cruising. 
In cruising positron, the plate also acts 
like a trim tab. the maker says. About 
180 with hardware. Idea Development 
Corp.. Box 1155. Bellevue, Wash. 98009. 



Stop wrist watch 

LCD's make the Wrisl Micrpsplit read- 
able in bright sun. The quartz elec- 
tronic stopwatch measures splits, time- 
outs and running lime to 1/tQOth of a 
second up to 59 minules, 59.99 sec- 
onds. It's said to be water resistant 
and to have a two-year battery life. 
About £130, Heuer, 960 South Spring- 
field Ave,, Springfield, N.J, 07081, 
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‘Solid feeling car . . ” 
“Impressively quiet.. ” 
“Most significant 
U.S. small car yet .” 

Rtxid At TnuctJt 

“A major engineering 
advance" 

Fortune 

“Flat out fun to drive.” 

ClifrutjfJ Sum-Times 

“Dazzling space 
efficiency. . . the Car 
of the Year." 




ojcom 
. . .fine little car. 



99 



Gir& Or wr 



“In a class by itself." 

Seofffc PaslJntetStgmcer 

“Moves easily under 
adverse conditions.” 

St J.fjcjjjj Globe Dert wc w( 
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Vote 



“Horizon Engineering: 
Outstanding.” 

Wind's iAIjIu U brttf 

“Quiet. . . smooth ride.” 

Dcrrwt News 



“The ride is firm 
without being harsh.” 

Car Ba 



NO WONDER AMERICA 
IS TAKING TO IHE HORIZON. 









Fur mlomiaiicici wide Flrciwood Pacp Arr^w 

The* Wbfld'i LnrcjMt Manufacturer ot Ji** rtatk>ruil Whwl*s O-pt LVlt, PO Bon ?63B. Rlvrr^idr, CA 92123 



Pace Arrow. 



Total luxury in a rnotor home. That’s 
Pare Arrow tor 1979 



With accommodations planned for the 
whole family, it lets you get away in style 
with everything you need. 

Inside and out, there are major new 
features. Alt planned to add even more 
beauty and function 

Ef you're thinking o! investing in the 
motor home ol your dreams, invest some J 
lime at your Pace Arrow dealer Soon. 
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WOOD 



Flash Steam 

Hydro- 
Plane 



WOOD 

Reprinted From the 

Model Engineer ^uodek? 

This higfi speed racing hydroplane is powered toy a Hash steam bolter and a very 
i n [cresting two cylinder opposed steam engine Its only one of the interesting projects 
m Volume M ol the Model Engineer which firsl appeared in ISWl andwaspufitN^rinam 
Oth er p r oiecl s include hot a i r engi nes, clocks, build i n g y our own I athe f ram very aim pie 
pans, laihe accessories you can adapt for your lathe, live steam locomotives and much 
much more Over 500 pages ol the best in home shop information. Order it today and see 
what a ireal the Mode I Engineer is, and il you don I ihink. It's as exciting as we say simply 
return it for a full and immediate refund 

CALDWELL INDUSTRIES ONLY Sift 12 ?™’° 

603 E. D*»lt St tilling. Tun 78646 IU GUARANTEED 






HINTS 

FROM READERS 



Prevent laundry tub overflow 




Writer draining rapidly from a 
washer to n alow-draining \uun- 
dry tub may overflow, even 
though the lower tub partition ia 
a safeguard. As on added precau- 
tion, drill n water millet hole in 
the partition to let more water 
drain faster to the empty basin 
before it reaches the partition. 

— Dr, D. Schtenoff 



Tape aids glue 

When gluing wooden parts where 
Hum pa nnVt reach, use masking 
tape as h substitute clamp. The 
tape will hold the part* together 
tightly while glue dries, and it 
can be easily removed * — Henry 
Hroderaen 



Simple seasoning 




You can make a simple rack for 
senna ping pieces of wood for carv- 
ing and sculpture, Apply several 
coats of shellac or wax to board 
ends to prevent checking and 
splitting. Wood dries evenly 
while air circulates completely 
around it. Th ia example, made of 
hi -in. hardware doth stapled to 
hoard*, E* fixfljd) in. The two top 
and two bottom shelves are 
spaced t in. apar! for stability. 

— Mo tt rice Aase 
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No layoffs. H 
source of yea 



Read What These Foley 
Shop Owners Say: 



Shop will gross $40.000 . . . 

. . . likes being independent 

' t wurked in i-urtou'i indus - 
{tint pth\ for years , and <dn u \ s 
wondered t) t t imid make 
money for stoneom else ivAj I 
etuddn't do if for inys?lf. So 
tUhr htiing nit reviihtt t*>h, f 
opened my hotel sharpening 
shop in the basement of my 
home I anty had a minimum of 
cash to Hart with. hut Fairy 
fititlni ed the hatum e M\ shop 
will grass user $40,Uf)fi this 
ft' nr, and I like the feefiitg aj 
running my men shop without 
itrt'iweriftji fo .unnvom' else- 
William Weicotl 
Willoughby. Ohio 440M 




Husband and 
a wife have a 

f' U 9 oin 9 s P are 
V» jW time shop 

“I'm ti com trio - 
E> 1 s tion foreman, 
mid tn \ wifi is n nur.st % nidi'. 
Our lofey shop fit.\ m nicety 
with out regain) ioh.s, a mi nv 
turn e i tro muriti Ottr -.inn. 



help out for>, VHP i jjji“v i\ u fftii 



ttinnix business. 

'I'm stift ton nouttg to retire. 



huf when I do fit have a 1 ery 
good business hnfit up t-'ofr v 
equipment helps w.i lodoytmd 
unfit tinti brings tuxfonier.x 
hm k with more k>h\ on a reyti 
tut hit si \ ii'f huve if tot of 

repent htr, tiles', the year 

u n mnd. ' ' 

Victor Kd^IosIU 



Sturgii. Michigan 480 'S 1 



This can be one of the most 
important decisions you ever make 

Guilty into business for yourself c:m be (he 
mosi exciting and rewarding decision you're 
likely to make in your lifetime. 

Owning your own business brings you a 
sense of independence. You 're (he boss, set- 
ling your own work hours. Your own effort 
builds the business for yourself and your 
family. You Can achieve great satisfaction 
and profits, if you choose and manage your 
business wisely, That's why so many men. 
just like you, are cashing in on the big profits 
to be made in this fast -growing service Held. 

The sharpening business allows you to get 
started with only a minimum in vest mem, re- 
quiring little space and effort fora successful 
operation. Il ids you build and expand as 
fust, or as slowly as you tike. You pocket 
most of the money you lake in . because there 
are exceptionally high profits wiih no in- 
vestment in merchandise. 

If you need only J 200 or MOO extra income 
each month, a sharpening business is idea] 
for spare time. The additional dollars can be 
S ft NT for more of i he good I hi nets. of life. Or 
they can be SAVED in a rains -day fund that 
the famiiy can hank On. 

More sharpening businesses are 
needed every year 

As original equipment coniinues lo elimb 
in cost, owners are becoming more con- 
cerned thuE the equipment he maintained so 
that it performs like new, This means more 
companies, contractors, carpenters and 
home owners are having i heir old saw blades 
and tools resharpened many times* where in 
the past, ihcy would have replaced them 
with new blades or cools. This is where you 



can step in with ihe much needed service of 
sharpening saws and practically any kind of 
tool. 

SEND FOR FREE FACTS TODAY ! 

This FREE 
booklet has 
helped 
thousands 

Thousands of good men 
have been inspired by this 
fact-filled book inui mak- 
ing that first important 
step of starting their own 
business. It can he yours just for the asking. 
Is {-overs these important subjects , , „ 

• How much money can you make 

• Age, education not a factor 

t No sailing is required — customers bring 
their business to you 

• Lawn mowers and chain saws 

• Sharpening business Is year-round 

• Sharpening opportunities in Small towns 
and large cities 

« A sharpening business provides excellent 
retirement income 
p How Foley helps you start 

• No experience needed, any age can 
succeed 

Act today, sc you can have a 
brighter, more secure tomorrow 

Right now, while this is still fresh m your 
mind., fill-in the coupon below. We will send 
your FREE copy of "Opportunities in a 
Sharpening Business of Your Own' 1 , There 
is absolutely no obligation and there are no 
Tram: hi**’ fees in starting your Foley Sharpen- 
ing Business. 

Send your name and addtes.s in: Fatty Manufattiitiny Co. 
it'Fi fuiey Rudiiirtfr , Minneapolis, .Minnesota $SJtfl 




CUP OUT AND MAtL THfS COUPON TOGA? - OR CALL TOLL FR£E W$Mh»a-?f40, 

1 Except in Hawaii or Alaska f 24-HOUR ANSWERING SERVICE. 




Glad he 




chose FoJpy 
tor his saw 


P. B 


shop 


t worked as a 




t tirpi titef at! "n 


mu t*« # w 



fitt . hut when a back injury 
jam if mv to tfuiS f Jet ided to 
go into shurpSaing fait time , 
Em very protufa 'f wn shop and 
glad m v choice teas Entry 
equipment . . it is sup, th t 
made over $4gJtfKi it, -it s tut . 
and this year it wilt go more 
stum $50,000 " 

Victor Johnson 
Lincoln. Nebraska 0 65-07 
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BOOKLET 

I ins litile honk 
has helped 
change l h e 
lives. of thou- 
sands of good 
people . ju s I 
like yuu. Just complete the coupon, 
clip il out and mail it to lo todav 
Gel started now for a brighter, 
more prosperous tomorrow ' 



_ Foley Manufacturing Company 
1 1029 Foley Building 
I Minneapolis, Minn. 55418 

I J VE5, 1 would like to receive compete details 
1 iboui how l can easily start a profitable. Foley- 
| -3qu njped sharpening shop Please rush me your 

■ FREE booklet, withcul any cost or obligation, that 
* ] ivc s me lull det.'i ii s on how I can quickly stan my own 
I business 

I NAME 

] ADDRESS _ 

■ CITY 

| STATE ZIP 

^AREA C ^^___^HONE^a - , 






Wherever you go, n 's making a 
splash. What’s behind its super success: 
Super lightness, superb taste. 

If that’s what you Ve looking for, set 
your course for Lord! Calvert C Canadian 
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PM PLAN OF THE MONTH 

HCW TO TURN A LITTLE' -USED PORCH INTO 
A MUCH -USED ROOM 



E nclosing an existing porch is. 

one good way of adding an 
extra room to your home. You can 
keep the wide-open* outdoor feel- 
ing that a porch has and at the 
same time make use of the sun g, 
natural light by incorporating 
large glass areas into the room 
design. Since your porch already 
has a roof and floor, you're several 
steps along the way toward creat- 
ing a permanent living s[>aee fur 
very little money. 

The porch enclosure shown ia 
designed around PPG Industries 1 
concept of turning a porch into a 
room by using glaaa walls, It 
utilizes four pairs of standard li- 
ft, safety glass patio doors and 
solid wall sections. Widths of the 
three wall sections can be either 
enlarged or reduced to suit your 
existing porch- 

The slid! rug glasa door that 
opens to the deck ia the entry to 
the room. The other three glass 
doors actually function as targe 
siider windows* Decorative plant 
shelves serve the same purpose as 
an inside railing tn prevent mis- 
taking these doors for entries. 

Other useful and attractive fea- 
tures of Lhe plan include it 14-ft. 
octagonal deck and a free-standing 
fireplace. A beamed cathedral ceil- 
ing adds to the spacious feeling of 
the room, The deck is adjustable to 
suit available space. The fireplace 
is a focal point nf the room. In 
temperate climates it can also 
serve as the sole source of heat for 
the room; in colder climates it can 
be a valuable extra heat, source. 

For plans of this porch enclo- 
sure see the directions below. 
These plans include specific con- 
struction details and information 
for building the addition, such as 
details for connecting the new 
walls to the existing one, details of 
header and sole plate construction 
and door details. PM 



HOW TO ORDER PLANS 

To order the iwo-sheel set of de- 
tailed drawings showing how to build 
the porch enclosure, send $4.50 per 
set id York and Schenke, Architects, 
PX„ Dept. PM 97-B. 226 Seventh St.. 
Garden City. N.Y. 11530. The plans 
will be sen! to you via first-class 
mail. 





Uiirmn 



Doors 10 deck serve as entry, 
others as sliding windows. 
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S tore food processor parts neatly 
and conveniently on hand in 
this accessory rack. It's quick, easy 
and inexpensive to make. 

Since the rack shelf consists of 
two pieces glued together, you can 
make the odd -shaped cutouts with a 
saw rather than carving or routing 
them. Make sure you select perfect- 
ly flat wood to facilitate joining. 

Gut the four pieces needed. Ei- 
ther use your processor parts as 

guides to outline the cutouts, or 
enlarge the patterns below and 
trace them. Then bore entry botes 
for the saw blade in the cutouts: aix 
in the top piece and four in the 
bottom one. Position holes for the 
long slots at the cutout ends so that 
two parallel cuts from hole to hole 
will form the slots. 

Use a jigsaw or coping saw to 
make the internal cuts, making the 
cutouts slightly larger than the 
accessories to assure an easy fit. 




Use protestor parts as templates lor 
marking Cutouts, or UM patterns below. 




For precise culouta, use set-tooth blade. 
For parts lit, remove Tine when cutting. 



PM BhCtOS by th* «y|tar 




Bore saw-blade entry holes. One at each 
end mokes it easier to cut narrow slots. 




Use two nails to prealign shelf parts. Ap- 
ply glue sparingly to mating surfaces, nail. 




Use half-round and flat wood files, 
then sand to smooth any saw marks. 

Glue shelf sections together and 
secure parts with finishing nails 
from below. To do this, drive two 
pilot nails partway to align sec- 
tions. Separate and apply glue to 
both surfaces. Clamp shelf parts 
and fasten with nails, When the 
glue has dried, cut the shelf corners 
round, break the edges with a plane 
and sand smooth. 

Attach the legs with glue and 
finishing nails. Set the heads below 

the surface anti use plastic wood 

filler. Apply polyurethane varnish, 
following instructions on the la- 
bel.— Rosario Capotosto 
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WOODS- 

MASTER 



Bone -chilling temperature, Blinding snow, 
Freezing rain. You can bet your insulated boots 
you’ll have at least one of these to cope with 
when you’re huddled on a deer stand. Especially 
if that big 10- pointer finally makes a mistake and 
heads your way. 

That's when you need a center fire rifle that's 
completely dependable, fast handling and accu- 
rate. One that gives you extra aimed shots in 
spilt seconds. You need the world’s best-selling 
center fire autoloader, the Model 742. Or the 
best-selling pump, the Model 760* 

Here’s the brush- 
bred autoloader 
with the gas- 
operated action 
that reduces 
recoil sensation 
to a gentle push. Not a punch, 
jM You keep your head down, iustinc- 
Lively, so firing extra accurate 
shots comes naturally* 

The “Woods mas te r r ' has a tough artillery - 

type bolt with multiple locking lugs to handle 
big-game calibers like 30-06 and 308, Three 
rings of solid steel surround the cartridge head; 
there are no extractor cuts to weaken this 
critical area. 

The 742 is available in 6mm Rem,. 280 
Rem,, 30-06. 308 Win., and 243 Win,: or as a 
carbine in 30 06 and 308 Win. 

Here’s the perfect 
while tail pump- action 
rifle; it's as reliable as 
you are* Its 
smooth action 
lets you shoot 
n# as fast as you can pump and pull 

ffil f trigger. 

The rifle stays in a natural 



gameB 

MASTER 



shooting position with the game always in sight 
for quick extra shots if needed. Your finger never 
leaves the trigger, never gets pinched by a lever. 

The 760‘s strength comes from a receive r, 
like the 742's, machined from a solid block of 
steel. The 760 rifle is available in 6mm Rem,, 

270 Win., 30-06, 308 Win. and 243 Win, A 
carbine with 18 ! A" barrel is chambered for the 
30-06 and 308 Win, 

Both the 742 and 760 feature removable dip 
magazines which make fast reloading a snap. 
Both feature receivers drilled and tapped for 
scopes. Both are 100% made and serviced in the 
U.SJV. 

In the looks department, both these deer 
guns feature an American walnut stock and fore- 
end with handsome checkering. Available in 
standard ADL and custom-grade BDL versions, 
all protected by a tough DuPont RK.-W wood 
finish. 

To get that smart swamp buc k with the 
trophy rack, you need the perfect combi nation- 
rifle arid ammunition. Remington cartridges 
with L, Core-Lokt“ bullets really plow through 
brush and deliver superior mushrooming for 
maximum slopping power. Learn more about our 
10- point favorites in our free 40- page catalog. 

See your Remington dealer, or write us. 
Remington Anns Company. Inc.. Bridgeport, 
Conn. 06602. 

Rgmington <*m> 

RrrrunjfVthn. .LfitfC^rtr Oita UVtreiWKA 

nffitlrird id the Uhilcd Still ts hdem UKl TtHfC-OUrk Offlct by 
RrnunitLU'fi Arms t<nf*ny, tnc. 





Seat strap should be checked: for l ray- 
ing and looseness, toul besi grip tor 
passenger is around Ihc ride* ft waist 



VOUR MOTORCVCLF 



Howto 
carrya 

passenger 



Passenger tooirests on your motorcycle 
must be light: check Ihem frequently. 



Riding ‘two up 
requires good 
riding skills 
and a bike 
that’s set up 
right. 



Adjustable rear shocks can be set 
for weight ol your passenger 



by Bill Hampton 

R emember your first ride as a 
psissenger on a motorcycle? 
Pun. wasn't It 7 Or tvj lh it scary ? El 
you were Hitting behind Home reck- 
less throttle jockey, it undoubtedly 
wits a huir- raiding experience. 

In fart, more than one potent ini 
motorcyclist has boon turned olf 
because of u frightening fi rat ride. 
It seems that Home cyclists feel they 
have to ride wild!) to impress their 
passengers. It's hard to enjoy hik- 
ing an & passenger if the gu> up 



front is popping wheel lea. riding 
hand? olf and #c raping muffler# in 
the turns. 

Consider your passenger's view 
point : Maneuver# "i situations nor- 
null to you might be downright 
frightening' to him. For example, 
the person in hack has th h way of 
knowing what you’re planning to do, 
so he can’t react an you ran. Wiirwe. 
he may — in false anticipation 
react afftfiiMt you and cause you to 
lose control, Even if you're tarrying 
a model passenger, the extra weight 
. i f Foe Is your bike 1 # liuthnce and eon 
trot. 



The right bike 

Is your bike equipped for hauling 
n passenger 7 It should be adequate- 
ly pow ered. You can't expect a I Od- 
er machine tn haul two people safely 
on 31 crowded highway, A 260 is 
mini mum, and, depending on the 
sixe of you and you r passenger, even 
a 2150 might not have enough stuff. 
For serious two-up riding, consider 
at toast u lOO-ee bike, 

Yoi.tr two-wheeler should have a 
set inf passenger footrests am I ei- 
ther *\ seat strap or si grab rail. 
Rear-tire pressure i- imimrtiiut, to... 
('heck the owner's manual for rec- 
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ommended pressure when carrying 
emetine, If necessary, set up the 
rear shocks (if adj u stable. i to firm 
setting to accommodate the extra 
weight, And make sure your passen- 
ger is wearing a good helmet along 
with suitable eye protection, 

How lo sll and lean 

Before you and your friend start 
chasing the horizon, brief him or 
her on the fine points of two-up 
riding. Your passenger should sit as 
near to you as possible. In this way, 
the center-of-gravity effect of your 
■ total weight will be near to the 
motorcycle's center of gravity. The 
bike,, therefore, will be more con- 
trollable and responsive. 

A passenger who sits too far 
rearward shifts the center of gravi- 
ty effect too far back. The front end 
becomes light and tends to wander. 
Conversely, the passenger shouldn't 
sit too far forward and push you up 
on the gas tank. 

If your passenger holds onto ei- 
ther the scat strap or the grab rail, 
he'll tend to sit farther away from 
you. The best way is to have him 
place his arms around your waist, 
with fingers interlocked. This way 
he or she won t be ho inclined to 
counterman in the turns. Emphasize 
importance of leaning with ifou in 
the turns. It's a natural reaction, 
though, for an inexperienced pas- 
senger to lean opposite the bank 
side. So be prepared for it. 

Make sure your passenger is cen- 
tered in the seat. In other words, 
there shouldn't be any leaning to 
one aide. It's not only annoying, but 
it affects steering. 

Tell your passenger to keep his 
feet on the footrests at all times. 
Even when you're stopped for a red 
light or a stop sign, you'll find it 
easier to manage the bike. 

Warn about bumps ahead 

Another good idea is to give your 
passenger some warning of impend- 
ing jolt* or bumps in the road. In 
this way, your friend tan brace or 
support himself against the foot- 
rests to absorb the jolt better and 
not lone balance. A passenger who is 
jolted unexpectedly may react by 
grabbing you or by shifting his 
weight sharply. 

When riding long distances pack- 
ing double, plan periodic stops. It's 
tiring to both rider and passenger 
to sit cramped for long periods of 
time, A tired passenger will shift 
around a lot more trying to get 
comfortable. 

A little consideration will make 
motorcycling more enjoyable and 
safer for your passenger*. They 'll 
thunk you for it, ™ 






Warning: The Surgeon Genera? Has Determined 
Thai CigarDiiE Smoking Is Dangerous to Your Health. 






me man The cigarette They speak for 
themselves. 

Ordinary cigarettes just don t have what 
Camel Filters has. 

Its blend of Turkish and Domestic tobaccos 
gives him what he smokes for 

Pleasure. Satisfaction. 

A Camel Rfters Man understands why the 
best times are often the simplest 
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Sustained flight on sunlight energy is no 
longer a far-fetched dream, ft’s being done— at a price. 





A i emolely-pfloted. solar-powered aircraft, built under an Air Force 
contract, Aalto Flight 7404 lakes ofl wHh help at runners on wings and 
tall. It C£ft climb attip to 400 f.p.m. r t& allrtudes of over 17,000 feet 
But solar cells alone (dark areas on wlnga, right) coat $40,000. 



by Bill Allen 

WkM armed flight made possible 
in And sustained by nothing 
more than sunlight? It has the 
ring of a madman's obsession, of 
alchemy, a shell game . , * a free 
lunch. Yet it's none of these; as 
preparations for the first manned 
solar- powered flight move toward 
completion at several technology 
centers around the globe, this once 
mythical proposition is being taken 
quite seriously. 

All energy — fossil fuels, nu- 
clear, wind, solar — emanates di- 
rectly or indirectly from the sun. 
But so far, only indirect solar 
power sources have norma lly been 
used to take aircraft aloft. Now 



solar and ultralight aircraft tech- 
nologies are melding to perfect a 
new flight format. ; direct solar- 
powered airplanes. The cost of 
cells which convert sunlight to 
electricity, still prohibitive but 
descending, is the primary barrier 
to this ultimate in ecologically 
sound aircraft. 

With development of practical 
solar cells in the early 1950s came 
realisation that an airplane's 
wings are potential ready-made 
platforms for thousands of solar 
cells which could power flight. 
Probably the first serious proposal 
came from the late Gus Easpet of 
Missi&dppi State University, and 




his former student, Bruce Carmi- 
chael, in 1954. Twenty years later, 
it was updajted by F.G, Irving and 
D. Morgan of London's Imperial 
College of Science and Technology* 
at an MXT. symposium. Their 
paper outlined how the idea had 
become practical technically, but 
at a projected price of around 
$100,000 for solar celts alone on an 
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taptrimehtal So-tarf* model airplane 
built In Wait Germany await* price 
drop In solar calls fOelaiEed al right). 



orientation further reduce power 
production. 

Yet fairly sizable remotely-pi- 
loted vehicles (RPVsi have already 
been flown on solar power alone. At 
this moment, a solar, man-carrying 
airplane is being completed in Eng- 
land, with its first flight to take 
place possibly before year's end. 
Another project may be underway 
in -Japan, designed — as in the Eng- 
lish version— to incorporate some 
auxiliary manpower PM will fol- 
low these developments closely. 

On these pages is a design for a 
practical solar-powered airplane, 
drawn from parameters given by 
Irving and Morgan plus other 
sources. Its 76.5-foot wing plus tail 
carry about 375 square feet of solar 
cells. This array would cost about 



TRANSPARENT MYLAR 
UPPER W(NG SURFACE 



aircraft designed for one person. 

Solar cells consist of slices two to 
12 rnila thick from a single crystal, 
usually silicon. They convert sun- 
light directly into electrical current 
by dividing the basic units of 
light-photons— into negative and 
positive charges (See page 112, Feb. 
*77). Presently, the energy we are 
able to extract in this process is only 
12 to 16 percent of the potential. 

With other expected efficiency 
losses at the motor and propeller, 
this results in a hypothetical air- 
craft system’s delivering as thrust 
only 11.5 to 17.2 watts from each 
square foot of cells — out of a theo- 
retical maximum of 153 watts from 
the incident sunlight per square 
foot. Latitude (angle of the sun), 
cloudiness, air pollution, and wing 



SOLAR C£LLS 
MOUNTED ON WING'S 
BOTTOM SURFACE 



ALL FLIGHT 



BICYCLE PEDALS 



ELECTRIC 

MOTOR 






£■ 




Feasible manpower-augmented solar pUtw 
would haw 7«,S-ft. wing on * 1 s.s-ft luselage. 



SOLAR CELLS ON TOP 
SURFACE OF HORIZONTAL 
STABILIZER, ELEVATORS 



6' PROPELLER 



t-tfl- JMl- * 



$139,000 and de- 
liver 6.4 B peak kilo- 
watts as thrust through 
a motor of two to three 
horsepower. It would sustain 
level flight and give low climb 
rates (300 feet per minute (f,p.m.) 
or lesa) at airspeeds from IS to 60 
mph (optimum cruise would be about 
24 mph). Take-offs could be assisted 
by precharged lightweight silver cell 
batteries and/or by the pilot pedal- 
ing hard enough to add half a horse- 
power to the propeller and 27-inch. 
bicycle*type ground wheel These 
features also could prolong a pro- 
jected solar-only flight time of four 
to eight hours. Sailplane-type per- 
formance would enable skilled pilots 
to utilize favorable air currents in 

{Please t vt H ip page W6) 



SOLAR 8ALL00NS — 
RISING WITH THE SUN 

Balloons can be solar- powered too, using direct heat- 
ing ol infernal air to make them five. In the early 
1970a, two man-carrying versions were flown In Ihe 
U.S. and England. Neither seemed practical lor rec- 
reational use. But Mils year Raven Industries and 
Frederick Eahoo, an Iranian, revived the concept. 

The Raven/ 1 shoo Suns tat is just a basket and fab- 
ric envelope. It uses no fuel except some propane 
for quick in fiat Jon, and for standby In case of over- 
cast, low sun angle or emergency maneuver Jug, 

The transparent, reinforced- plastic half of 11s 
envelope admit* sunlight and heal is absorbed by the 
other half's black rlpstop nylon, backed with silvery 
Mylar to reduce heat transfer. Two small electric 
Ians rotate air bag In relation to sun for more or 
less solar heating. A top vent speeds cooling. 

By hot-alr-belloon standards, the 70-fool-high Sun- 
slat is enormous- — 105,000 cubic feet In volume. But 
it's a warm-air balloon. Instead of propane-heated 
air with a IDG -degree-plus In lorn a I /externa I 
'/>\ temperature different let, Ihe tun raises 
Sun slat's about 50*, so that more air 
volume mu si be heated for equal 
> \ lift. Bunttat may sell at eboul 
*10,000.— BA. 



HOLES REDUCE WEIGHT, 
ALLOW LIGHT TO 
PASS THROUGH 



PNI An; Fred WoUH 
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Startling new 
theories on 
LIGHT and COLOR 

by Lorraine Dusky 




Some scientists now believe that the kind of 
light you are exposed to can affect your 
moods, your behavior and even your health. 



C olor is such an everyday part of 
our lives it is hard to imagine 
that it can have any effect other 
than to please or irritate. But there- 
in lies the due— all of us are aware 
that there are some colors we like 
and some we don't; some make us 
feet calm, while others are energiz- 
ing. And if. as recent biochemical 
research indicates, for each psycho- 
logical event there is a physiological! 
reaction, the premise that color 
might actually influence our well- 
being aonndg not sw wild after all 
The use of color as therapy (see 
page 184) has been attempted in one 
form or another since the ancient 
Egyptians, The healers divined 
which color the patient was defi- 
cient in and put him in a room of 
that color. Gems of various hues 
were also employed, and could either 
be worn, held, or used to treat 
water: You soak the gem in the 
water, which "charges it" with the 
color of the gem, and then drink the 
water. Pythagoras experimented 
with color therapy, basing his 
methods on the notion that color 
could be "fed” through the eyes. 

The idea, behind the gems as talis- 
mans of health is that the various 
atones— which arc minerals — vibrate 
at different frequencies and act as 
condensers of energy from the sun. 

Now considering that light and 
color arc frequency vibrations of a 
sort, the thinking that gems could 
alter the energy held around you is 
not so farfetched. Furthermore, 
some of the latest research in nutri- 
tion suggests that minerals are 
exceedingly important to health. 
The difference here ia that propo- 
nents of gem therapy advanced the 
concept that it is not necessary to 
ingest the mineral; merely keeping 
it in contact with the skin was 
thought to be sufficient, 

Dihereni nutritive effects 

Color therapists today generally 
believe that when the body is in 
balance it filters out of white light 
the colors that it needs. When some- 
thing's amiss, hues applied in a 
variety of ways— even wearing a 
light blue sweater on a day when 
you have a sore throat— are sup- 
posed to help. Green, for instance, is 
thought to build muscle and tissue, 
and likewise, they attest, eating 
green foods will also help. Consider- 
ing that grEen vegetables arc a rich 
source of vitamins and minerals, 



needed to build strong tissues, the 
color therapists have a point there. 

Although color therapy smacks of 
the occult, some serious researchers, 
most of whom would scoff at mat- 
ters psychic, are coming up with 
seemingly amazing results. 

If we consider light a source of 
energy, it is reasonable to assume 
that each kind of Sight— each col- 
or — might have a different, nutri- 
tive effect. Generally, foods of a 
certain color tend to have the same 
vitamins: Reddish foods (such as 
meat and beets) frequently are high 
sources of B vitamins; yellow-green 
foods (lemons, greens) are rich in 
Vitamin C. 

At this stage of knowledge our 
concept of color is a combination of 
two theories, and the reality is 
probably somewhere in between. 
Light seems to act like a wave, with 
a crest and a trough. When two 
beams of light hit each other crest 
to crest, their brightness increases, 
and when a crest of one wave 
touches a trough of another, the 
brightness is diminished. 

Yet, light remains a mystery, even 
to (he physicists, because sometimes 
it behaves like a particle and not like 
a wave system. We do know that no 
matter what form it assumes it 
travels at the speed of 18fi,000 miles 
per second. This is a fact that we ac- 
cept without fully comprehending. 

Sir Isaac Newton passed tight 
through a prism and a single white 
beam was dispersed into red, 
orange, yellow, green, blue, indigo 
and violet, fie attempted to relate 
these colors to the seven notes in an 
octave, and while critics derided 
that connection as mystical non- 
sense, we now know that sound, in 
fact, has an effect on our perception 
of color. Lew-pitched sounds tend to 
make color appear to deepen ; red 
moves toward blue, orange appears 
more red. The opposite is true of 
high-pitched tones, which make col- 
ors seem lighter. 

Light affects us in more ways 
than simply allowing us to see. Any- 
thing other than the full spectrum 
of natural sunlight has been shown 
to produce abnormalities in plants 
and animals. Light, in addition to 
being necessary for vision, stimu- 
lates both the pituitary and pineal 
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glands and possibly other regions of 
the midbrain which control the 
production of hormones and have a 
great deal to do with how wc feel. 

It is not simply that portion of 
the spectrum which we can see that 
is important, but also the bands of 
long-wave ultra-violet that are pres- 
ent but not visible to the naked eye. 

Are we light-starved? 

Several studies over the last few 
decades link ordinary 1 1 uo rescent 
lights, which contain only a part of 
the spectrum of light waves, to a 
host of general ills far beyond tired 
and aching eyes — from hyperactivi- 
ty to cavities. And there is some 
data suggesting that limited light- 
ing may be related to some forms of 
cancer. At least :i half dozen animal 
studies have come up with a similar 
conclusions: red need -spectrum light 
ing influences the growth and inci- 
dence of some types of cancer. 

Incandescent lights, while they 
lack the full spectrum of natural 
sunlight, do not appear to cause the 
same problem a as limited fluores- 
cence, Nevertheless, incandescent 
bulbs emit little or no ultraviolet 
and have a graduated continuum 
which ia slanted toward large 
amounts of red and infrared, 

John Ott, former chairman and 
executive director of the Environ- 
mental Health and Light Research 
Institute in Fort Lauderdale, devel- 
oped full-spectrum fluorescent^ af- 
ter nearly 40 years observing the ef- 
fects of lights upon plant growth. 

Ott created the full-spectrum by 
adding the proportionate amount of 
ncn-visible "black light” to the 
blend of phosphors currently used 
in a fluorescent tube. 

Improved fluorcscents are manu- 
factured by several companies: 
General Llcctric Chroma 50, Duro- 
Test Optima, Philips Verd-A-Ray and 
Vita Lite. They cost a bit more than 
the limited-spectrum tubes, and the 
black light burns out in approxi- 
mately a year with normal use, 
although the tube will still appear 
to be goihg strong, making it neces- 
sary to replace the fixture before 
you can "see" that it needs to be, 

Garcy Lighting of Chicago is 
manufacturing a system using reg- 
ular tubes with a small black light 
tube that can be changed when 
necessary during the normal life of 
the larger tubes, Galled Spectralite, 

( Plea s f. ru/n f£ case t 84 } 



SEPTEMBER 1978 $1 




The right choice of features will help you 
get the most out of home TV recording. 



by Andy Morgan 

T h3 home video cassette recorder fVCR) is the hot 
naw states appi ance — for SI 000 or so, you may still 
be able to be the first on yojr block to own one. Every- 
one knows ‘hsy 1st you store programs on tape for later 
view'ng But it's harder to know precisely which 
machine wfil meet your particular needs in terms of 
sd ;h .actors as picture qua ity. record -and -pi ay back 
time and convenience of operation. 

To find out just how gcod today's VCRs are, we 
chose a cross section of tha available machines- The 
six you see here ably represent the general level of 
performance you can expect from a home video tape 
recorder. But this is far from a complete collection of 
VCRs — there already are dozens on the market. 

In addition, newer models may already be available 
from each manufacturer. Mew machines are being intro- 
duced so often, ft would be impossible to be completely 
up-to-date and still give each unit a thorough inspec- 
tion, It's not as bad as it sounds, though. Most of the 
newer machines differ only in cosmetics and in addi- 
tional Features compared with the units we tested. Ths 
guts of the machines haven't changed much. So the 
pe'fo man^e you can expect from a VCR you see today 
is about the same es the performance of the machines 
we tested, even if it looks a little different or has a few 
extra conveniences. 

The most important thing to remember when you 
shop for a VCR Is that there are two major types of 
machines — Beta and VHS (Video Home System)— -along 
with a couple of o l her versions that don't fit into either 
of these categories. The different types are not compati- 
ble — tapes made on one type of machine can’t be 
played on another type. And formats that have few 
manufacturers behind th^m— those other than VHS and 
Beta — may not survive so getting both prerecorded and 
blank tape could become a problem, Therefore, choos- 
ing the format family eo join is an important buying 
decision. 

In any case, the recording tape is housed in a plastic 
cartridge about the size of a soft-cover book and about 




an inch thick, inside the machine, the tape is drawn out 
of the cartridge and wrapped around a rotating drum 
that contains the record and playback heads. The lape 
is in contact with the drum for a little more than half tha 
drum's circumference, so that the path the tape takes 
as it passes the heads is roughly the horseshoe shape of 
the Greek letter omega. That's why video recorders are 
said to use an "omega wrap. ’ 

The way the tape is drawn out of the cassette and 
wrapped around the heads differs for the different 
machine types. In lha Bata system, one swinging arm 
draws the tape out at one point and wraps it around the 
drum. Recorders that belong to the VHS family use two 
parallel arms that pull the tape out at points on either 
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side of the drum, then swing together to wrap the tape 
tightly against the spinning drum, The VHS two-arm "M- 
toadlng" system is a little quicker, but the tape can't run 
at high speed once It's in playing position, so you have 
to wait for the tape to load and unload every time you 
switch from play or record to Fasf Forward or Rewind, 
or vice veisa The second or two of dotey gets to be a 
pam. especially if you're used to audio tape recorders 
and their immediate response. 

Beta-format machines, on the other hand, wrap the 
tape as soon as the cassette is inserted into the 
machine, and keep it wrapped until you hit iho E;ecf 
button. That creates a minor nuisance of its own. You 
can't gel the tape out if you turn off the power before 



Bright, clear pictures are possible with alt 
ol the half-dozen video cassette recorder* 

(VC Hi) we tested. To magnify any flaws that 
might appear in their reproduced pictures, we 
coupled them to the 54oot diagonal Advent 
Videobeam protection television system. Model 
710 . In the top row (above) the Sony and Zenith 
VCfis are Beta-format machines; Ihe JVC records 
iwo hours in the VHS format. Units in the 
bottom row are all Tour-hour VHS recorders. 
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Tirrie-aeUmg tanlrols on some ol the VHS- 
format itcordcrs, (ike RCA Select-Vision, 
are somewhat awkward lo use, 








Alt controls are clearly marked, easy to 
use or front panel of JVC's Vtdstar VHS 
recorder — ideal for a lighl shelf. 





Tracking adjusts, VCR lo play lapea made 
on oLher machines. Tracking control on 
this Sony Betamax is hard lo find and use. 





Memory feature of machines like Pana- 
sonic gives automatic tape rewind to 

any point where caunrrr is set (o 000, 



on i 




Lower-priced Quasar VfilOOOPW uses 
incompatible V X formal. Quasar aJ so oi- 
lers Panasonic-type VHS machine. 



ejecting the cassette. You have to 
turn the machine on again first. 
Strangely, VHS cassettes are larger, 
but the machines are smaller. The 
JVC recorder is substantially more 
compact than others. So it’s easier 
to find somewhere to put it. 

The compficatsd tape path causes 
another problem with VCRs, ft the 
machines gel cold— transporting 
one to a friend's house, say — bring- 
ing them Into a warm room can 
cause moisture in the air to con- 
dense on the drum and other me- 
chanical parts. The tape can stick 



and cause severe damage to the 
machine’s fragile innards. So you 
have to let a VCR sit for an hour or 
so after exposure to cold, Three of 
the VHS machines we tested — Pana- 
sonic, RGA and GE — have Oew 
lights to warn that the machine isn't 
ready. When the fight is on, the 
machine won't start, so at least you 
don’t have to worry that you haven't 
waited long enough. 

Recording time is another confus- 
ing point. Basic Beta-format ma- 
chines, like Sony’s and Zenith's, can 
record up to three hours on a 



cassette. Basic VHS machines like 
the JVC can record up to two hours 
on one cartridge. The other VHS 
machines we tested — Panasonic. 
RCA and GE — have two playing 
speeds, so they can record up to 
four hours on a single cassette. If 
you want to record entire sporting 
events or long movies, the extended 
recording mode of some units could 
be very Important. 

The longer-recording units though, 
offer somewhat lower picture qual- 
ity, not only at the slower speed 

(Please turn Jg ftaga ?7fiJ 
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Our treawr n armory « 

LETHAL IMPOSTERS 




Tills familiar eigarst pack and 
lighia look harmlBH. But lift I ho 
pack foil and flip tho lighter lid 
(righfl mid both turn out to bo 
guns that fir* .25 -cal, bullets. 



pm photos hcd wnrd Eji-jch Si«r 



Watch that cigaret pack — it could be a gun. Basement gun- 
smiths have made deadly weapons from keys, grease guns, 
tire gauges and pens. Some you wouldn't believe. 



by Richard F. Dempe wolff 



H ere’s a real oddball number,™ 
Ed Owen says, lifting: a sleek 
gray plastic device from a glass 
case. It was faintly reminiscent of a 
hand-held color slide viewer, 

"It's a Taser,' 1 he explains, “"an 
electronic weapon manufactured in 
California. It works somewhat like 
a capacitor discharge system in a 
car, You fit little plugs in it. Each 
has two small barbs tethered to lb 
feet of insulated wire. When you 
fire the thing its batteries dis- 
charge 150,000 volts of current. This 
explodes an electric squib that spits 
out the tethered barbs which, in 
turn,, supposedly anas? in the cloth- 
ing of whoever you Itred at. As long 
as you keep the trigger depressed it 
pulses 50,000 volts, feeding it to the 
barbs and giving the victim a 
charge designed to keep him 'pulsat- 
ing' and out of action, 1 ' 

Edward M. Gwen t a technician 
for the U,S. Treasury Department's 
Bureau of Alcohol, Tobacco and 
Firearms fATFl, notea that the 
unique "persuader" originally was 
developed to stop airplane highjack- 
ers. By the time it was perfected, 
highjacking had fallen off under 
the Sky Marshal program, 



The company, says Owen, tried to 
market Tasers commercially— aa a 
deterrent to muggers and a general 
civilian protector. But as & commer- 
cially available weapon, the ATF 
could not approve it. 

Tho Tascr is only one of more 
than 4000 weapons in a "Firearms 
Technical Library" assembled by a 
team of live technical specialists 
under Technology Chief Nicholas 
Vainovich, in the Treasury Depart- 
ment’s ATF Bureau. 

The unique arsenal, located in the 
steel and concrete basement of the 
U.S. Post Office Building in Wash- 
ington, D.C., is not open to the 
public. A wide variety of intrusion 
devices alerts security guards when- 
ever an unauthorized person passes 
through the bank -vault- type door to 
the sealed area. It Is, in fact, a "li- 
brary" of guns available to law 
enforcement agencies as a weapons 



information reference file. The 
growing collection represents guns 
that have been seized in criminal 
cases, or were bought from crimi- 
nals by members of ATF's army of 
1600 agents. Representative mili- 
tary weapons have been donated by 
the armed services. Other weapons 
may be sample* Hubmjtted by manu- 
facturers, or gone confiscated by 
ATF under the National Firearms 
Act of !934 n and the Gun Control Act 
of 19Sk. 

Aa Ed Owen explains it, there's 
no such thing as an "illegal fire- 
arm" in this country. However, cer- 
tain weapons — such as machine 
guns, sawed-off shotguns, short- 
barreled rifles, pen guns, cane guns, 
most military- type "destructive 
weapons” and other specified lethal 
devices — must he registered. An in- 
dividual who wants to make such a 
device, which Treasury men call a 
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Owen, examining gun), ■ collection ol nearly every handgun 
type known {above) and cases tilled with oddball humobuiltx. 



Treasury Departments gallery of guna Includes racks ol rifles 
ol every description, military weapons {behind Technician Ed 




Innocent-looking pen, pencil and a lire 
pressure gauge are ell lethal weapons. 
Each accepts a tingle .25-caF, bullet and 
is tired by a simple trigger button. 



''National Firearms Act {NFAi 
weapon," may do ho legally with 
ATF approval plus a registration fee 
{up to 5300 ) — provided local au- 
thorities anti laws of his state 
permit him to own it, It costs a like 
fee to transfer moat registered 
NFA weapons later, unless they're 
going to ATF. 

Many of the exotic guns, "gang- 
ster-type" weapons and Saturday 
night specials on display in the gun 
library were seized in criminal 
cases. Biggest heartbreaker to a 
sportsman is the 3,500 Purdy dou- 
ble-barreled shotgun, that a thief 
stole from the workshop of an Aber- 
crombie and Fitch gunsmith. After 
sawing u foot off the barrels and 
six inches from the stock, he got 
caught using it in a narcotics stick- 
up, 

Stories behind most weapons in 
the library are hard to come by. 
"Objectivity is our rule/' Owen 
explains, “When I'd get a gun in a 
court case, I put the case report 
aside. I don't want to know about it. 
If I should find that some guy killed 
47 people with the weapon, Et could 




Hea rtbni aker lor gun landers la the clas- 
sic $13,500 Purdy shotgun, which was 
stolen by a totally Ignorant Hi let H« 



promptly sawed a foot Irorn the barrel 
and *lx Inches froiri the slock for a nar- 
colics sltckup — In which be was caught. 




a currently produced mint-Thompion, 
about half seal*. Takes ,25-cal. bull at* In 
a 20-round drum magazine 



Thompson submachine gun — “thagun that 
mads the 20' a roar” — i* a collectors' Item 
today, bringing up to $5000 or more flow 



cloud my judgment when I testi- 
fy/' 

Many devices, however, toll a 
graphic story by themselves. Typi- 
cal Es an attache case "assassination 
kit" seized in u Florida crime syndi- 
cate operation. Inside the innocent- 
looking thing is an Armntate AR7 
.22 rifle with silencer and cutdown 
barrel, A simple linkage bar extends 
from the trigger to a brass Anger 
loop under the handle. A small hole, 
framed in ragged leather on the 
front end of the case, attests to the 
fact that the kit served its purpose. 
But Ed Owen apologizes for It. 

"It's sloppy." he says. “The thick 



rod and finger ring give it away. 
We've seen sophisticated ones with 
black pushbutton triggers. One we 
made, as an example for our mu- 
seum, had a camera cable release 
that ran through the handle to a 
finger-pull. This one is crude/’ 

Moat assassination kits, Vaino- 
vich and Owen point out. are used 
by organized crime, (rather than in 
political “hits") . 

Guns in everyday disguises 

Back at the glass case that houses 
“homebuilts," Ed Owen selects a 
number of everyday items and lays 

f Please iwo (a page )74j 
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Assassination kit In an attache case has bullet hole In Iron! ATF agents. Open lid (righl) reveals cut-down rllle end crude 

end, indicating it had seen actual use before confiscation by trigger bar connected to linger loop under case's handle. 




Rocket pistol made by American menu- 
lecturer llred liny missiles with lour ver* 
lurls, It became an Air Farce Here guru 



Decorative brass gale key is actually a 
single-shot .25-cat. weapon that can kill. 
Stem detaches lo accept build I, The gun 



is tired by pulling back the spring-mount- 
ed firing-pin knob, visible al the bottom 
end qI the key's handle. 




Toser, an electronic gun, tired barbs 
tethered Ic wires carrying 50,000-volt 
pulsating charge to Its target victim. 




Cane guns, popular at the lurn a! the 
cenltiry, atten were works of art. One 
with carved jade handle {left) opened to 



take a .410-gauge shol shelf. Plain han- 
dled one (right) detached stick from han- 
dle lo reveal revolver with bayonet. 




Miniature grease gun tires a 
bullet Instead of grease. Il'a 
typical of specials that wind 
tip In gun fancleri’ collections. 






alt reactions to the cars. A Minne- 
sota office manager observes 
that “interior roominess is sur- 
prising. The trunk area holds a 
fantastic amount, especially when 
you put the rear seat-back down/' 
A Colorado Omni owner and 
industrial parts manager: “The 
front-wheel drive (fwd) gives ex- 
ceptional stability in crosswinds 
despite the surface area of the 
car. I also like the precise, fairly 
short throws of the shifter and the 
performance from this small, eco- 
nomical engine.' 1 



A Michigan writer: "We like our 
Horizon’s fuel economy — 26 mpg 
in town and 31 on the highway, 
Also the fwd roadability and over- 
all efficiency of layout. Interior 
space is intelligently used. Very 
comfortable. We love it!" 

A Florida aircraft mechanic: "I 
originally wanted a VW Rabbit, 
but they cost too much. The wife 
wanted an American-made cor 
with economy and good service. 
So we made a deal. We're very 
pleased with the Omni, It's quiet, , 
has an excellent paint job, good 
fit and it rides a lot better than my 
old 1970 Dodge.' 1 

Omni owners rated dealer ser- 
vice average to poor by a 51* 
percent majority. Plymouth deal- 
ers scored better: only 46.8 per- 
cent of Horizon owners rated 
them average to poor. Repeated 
bring-backs f waits for parts and 
repairs, and lack of familiarity 
were some mo re-o hen-voiced 
criticisms. 

Over 65 percent of the owners 
we queried had experienced me- 
chanical or fit-and-flnisft prob- 
lems that needed dealer adjust- 
men! — fairly high when compared 
with other cars we've reported in 
this price class, Most problems, 
though, were minor, 

A Texes schoolteacher re- 



13 Y MICHAEL LAMM west coast editor 



Handle very well, thank you 
and fuel economy is great, 
but too many rattles 

Fuel-tank placement is 



DODGE OMNI 



Fuel-tank placement is 

ahead of fear wheels for 
safety In rear impacts. 



Design of door handle* 
makes Iholf use difficult 
and they pinch fingers. 



Access space around 
1,7'Hter Four make* 
do-it-yourself service easy. 



I had been waiting for America 
to build a car like Lhe Rabbit 
and Honda, ft finally came, but 
with better styling, a more roomy 
interior and a lower price tag," 
says a Wisconsin production 
supervisor and Horizon owner. 

He's one of 2000 Plymouth Ho- 
rizon and Dodge Omni owners we 
surveyed to gel a wide spectrum 
of reactions to their cars, Most 
Omni-Horizon fO-H) owners 
[bought lhe vehicies themselves 
were great, particularly aa to 
economy, handling, roominess 
and comfort. But a few report un- 



Front-wheel drive feature was reason 
many bought an Omni Dr Horizon, 

satisfactory dealer mechanics and 
small, annoying early problems. 

Before we get Into specific 
problems, let's review some over- 
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ports: "First the spring near the 
carburetor came loose, then a 
broken dip on one rear door kept 
it from opening, next f got a vibra- 
tion at a specific speed, and final- 
ly the wiper switch on the steering 
column quit These aren't any- 
thing major, and all were repaired 




Accotcrator-pednt size and/or location 
didn't measure up to some owners' feet. 



under warranty, but it surely is 
annoying to have to go back every 
week for service/ 1 
Over 80 percent of O-H owners 
rated workmanship good to excel- 
lent "Every part is put together 
well." opines a South Carolina 
student. And a New York retiree 
echoes, “I was pleasantly sur- 
prised by the quality of my Omni. 
It s really sumptuous — well put to- 
gether mechanically, neat and ef- 
ficient." 



We got the following responses 
from owners about comfort: 

"Excellent spaciousness front 
and rear, 1 ' comments a Michigan 
quality controller. "I have a six- 
foot-two friend who's comfortable 
in the rear seat." 

A Wisconsin dairy farmer: "For 
a small car. the ride is outsiand- 
ing. There is also more legroom in 
the back seal than in a lot of full- 
sized cars." 

A New York computer special- 
ist: "This is truly a 4/ 5-passenger 
car, and it can seat that many in 
comfort and still not bottom out 
on most road surfaces." 

Front- wheel drive and general 
handling characteristics received 
spontaneous praise. A New York 




PM survey found four-cylinder power- 
pi ant Is porlectly suited to the cor. 



First U.S. subcompacts 
with front- wheel drive 

The Omni and Horizon are nimble and 
predicts hie handlers as PM found in 
its Firsthand Report (page 84. dan. 
’78) and its coast-lo-coasl drive (page 
93* Apr, 74), Owners, too, rate han- 
dling as a most-liked feature- (second 
to fuel economy). 

When it comas to fuel economy, 
owners are especially satisfied. In our 
surveys, low or (oweMhan-expecied 
mpg usually la died as a dislike Of 
area needing improvement. Only a 
low (Omni) or inilgnlllcanl number 
{Horizon) of owners complained. 

The Omni-Horizon (Q-H) uses a 
front-wh pel-drive (fwd) VW Rabbit en- 
gine block, stroked slightly to give 
124 cc mere displacement end a little 
more torque. Chrysler puts on Its own 
manifolds, a Hoi iey two-barrel carb, 
Ignition, and accessories. The Q-H 
also uses Ihe Rabblfs four-speed 
manual gearbox, although a Chrysler 
Torque-Flite is optional. 

Slightly larger than Ihe Rabbit and 
several hundred dollars less expen- 
sive, Ihe Q-H makes efficient use of 
space and boast* 34.4 cu. It. of 
luggage area. Contrast this with 29.2 
cu. fL for the Nova hatchback, O-H 
weighs a mere 2100 lbs., thanks to 
such economies as 4-lb. aluminum 
bumpers that interchange front to 
rear, MaePherson struts fore and 
independent and ccll-tprung axles stt 
suspend OH; Iront discs ere standard. 



A NATIONWIDE SURVEY BASED ON 1,992,165 OWNER-DRIVEN MILES 



Excellent all-around 
visibility dispels 
■ mail-car feeling. 



PLYMOUTH HORIZON 




Horizontal bar In grills? 
distinguishes Horizon 
from Omni. 



Front-whooJ drive impressed 
buyers; from disc brakes 

are standard equipment. 



Spare lies flat and 
out of Ihe way under 

Ihe rear cargo floor. 
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SUMMARY OF 1978 OMNI-HORIZON OWNER REPORTS 





IMn 


Pljnujolh 




Dotfjjo FFlfmoUHi 




Dodli# 


a ririfiouth 




Dodw Plrmoart4i 




Omm 


Horizon 




Omni 


HOfUM 




Omni 


Horizon 




Omni 


Horizon 


Total mil« driran 983. &73 1 .MS.SW 


Slurps mor kria-ri&hi t> 


6.7 


9.9 


Fur 


3-0 


3.5 


Good 


32.5 


32.3 


4*1* if 1 mat [with 4 xze#d 




Unhurriy rigor hitidl** 


6.2 


10.4 




0.0 


9.0 


Avine# 


17,0 


15.6 


ininuaE Innirniisinn'i: 






Gn RillHca 


5.2 


**+ 


Comfort opinion iron i*m> 




fair 


11.3 


15.6 


In lawn 


25 .4 


25 .a 


VfEijt rhanpei wnuM you 


ilia? 




Excellent 


36.0% 


27.9% 


Poor 


22.7 


1 5.6 


Land tnpi 


31.11 


33,8 


Git flidil Iona I in, i , 






Very jjqkI 


37.6 


45. B 


Kumhar al vahidai qwanfd: 




Why diS ton clh»U 111 It car* 




mill 


154% 


1.2-2% 


Good 


lfi.3 


13,5 


Ttlij tlf only 


34.7% 


38.7% 


CcMomy 


54.5% 


S5.3% 


ne eii#fs|?i 


12 4 


12.2 


Fair 


7.G 


5.3 


Twp car* 


43.5 


52.3 


Front-whttl drift 


33.0 


29.6 


DiNwept foor hand If* 


B4 


13.8 


Poor 


0.5 


0.5 


Ttira* t*r* 


12.0 


6,0 


Slyling 


24.0 


26.6 


Ditfirtnt tail ifiip*, 






Had inf menhir in* I Iroubtif 




Fcuf or mart ear* 


4-0 


2,5 


Roominess 


20. D 


19.6 


ill* 


a.i 


7.7 


Ye* 


67.8% 


66.7% 


Makt* of athar ear* uwnad: 




Oitrill iir« 


18. 5 


26, L 


B attar quality^ 






No 


32.2 


33,3 


GHa-wplat 


22.7% 


9.8% 


Spicltle tlk#i: 






miluritlt 


7. 6 


9.9 


Wliil lypt of TtihjUoT 






Ford 


22.0 


15.6 


EeenOTir 


6(1.1% 


£1.0% 


WarLmimhip opinion: 






CirturotiM 


14.1% 


22.1% 


Plymouth 


124 


ta.o 


Hindi mu 


55, \ 


5J,3 


E i-celie nt 


19.0% 


19 n% 


Slitting 


12.6 


7.6 


Chrrtlar 


id. 6 


9.(1 


k»p ip i h e&x 


3.3. B 


3s ,4 


Very <oiJ 


46.5 


44.7 


Briks 


ID t 


10.7 


Dodga 


9.8 


14.8 


Si*! MU 


2 a. a 


22. E 


Good 


16-fl 


174 


Troirtmtiilmi 


9.6 


8.4 


At* d ill" bull Dti of 


matl-i: 




Front-m-Keil driw 


22.2 


*,« 


Fur 


12.5 


a. o 


Wiwri 


8.9 


7,6 


35 29 yain 


£04% 


£5.6% 


Cemlorl 


21.7 


26.7 


Poor 


6,0 


ID. 6 


D*alaa Tapi in TjUil«clara7 




30 *9 ¥*m 


51.6 


53.9 


Sptslfls Si ill kin 






ComfoM opinion “irionl- 


stills 




Tat 


51:2% 


s-t* 


6D plui 


204 


19.4 


Null# and mill#* 


ia 


10. 9% 


EKCfilfllE 


M •% 


39.4% 


Na 


40.8 


44-2 


Would van bur anrrlbar Dmn' H:ir Irani 


Poor d«tl#r servile 


14.4 


9. -5 


Vary fla&d 


38.6 


47. & 


Dfilai wnrira opinion: 






T#i 


77.2% 


83.2% 


No c&mpl i idtt 


1 M 


17,7 


Good 


12.4 


9.6 


lace Hint 


16,5% 


20.6% 


Ns 


22.8 


15.8 



* pgnun(»i*i mighl eial EQbil 100% Sue Is nsianSiiiR, wnTi.titni- djis n* mulun'o i n i#i, 



dashboard, no underneath vents, 
can hear shock absorbers and 
gas tank when rear seat folded 
flat, and it's hard to remove the 
oil filter. 1 ’ 

Wisconsin postal clerk; "Gas 
mileage not so good as expected, 
and it's hard to find a comfortable 
position for your right foot when 
cruising/ 1 

Here’s what Omni and Horizon 
owners like best about their cars. 

A Colorado flower grower: 
“'This Omni has replaced our 
Saab for personal* use and a Ford 
van for business. It has traveled 
every major mountain pass in Col- 
orado, driven through 15 or more 
inches of heavy, wet snow without 
snow tires, and done everything 
we expected of it and more, If it 
continues to perform as it has, we 
agree that is is the car of the 
future,’ 

A Wisconsin carpenter fore- 
man: “We like the solid feeling of 
the car, the front- wheel drive, the 
four doors, the comfortable and 
roomy back seat, the visibility, the 
idea of the hatch and rear storage 
area, but we especially like the 
Horizon's looks. That is what 
attracted us initially and what 
probably sold us on the car," 

An independent designer/ 
technician from Wisconsin: "I tried 
the Honda and Rabbit but want- 
ed to buy American. This was 
the only car on the market com- 
parable fo the Accord It has ex- 
cellent visibility, and handling is 
tops. I took delivery in mid-Janu- 
ary, so 1 had the opportunity to 
try my Horizon out all winter. Can't 
praise fron t-wh eel drive enough for 
safety in snow and on fee. I came 
from a Chrysler New Yorker, and 

(PlQitBi! fuin trt PH(J' } 17?) 



schoolteacher says, "We test’ 
drove our Horizon in 3 to 12 
inches of snow, and because it 
negotiated our driveway with a 
£0-percent grade in deep snow, 
we bought it," 

"if s a fun car to drive — puts me 
back in the driver’s seat again,” 
enthuses a Vermont physician. 
"We live on a curving, steep road 
eight miles out of town and find 
traction excellent,’ 1 

A Florida car renter: "Front- 
wheel drive and steering really 
make the Horizon corner and hold 
the road very well." 

A New York physician: "Excel- 
lent design. Easy to handle. Re- 
sponsive. Good ride. Easy to park, 
A delight to drive. Easily maneu- 
verable." 

We next asked respondents to 
list features of their Gmnis and 
Horizons they liked feast. Roughly 
15 percent had no complaints; 
here's a cross section of the rest; 

"My fingers get caught in the 
door handles," complains a Dela- 
ware pipefitter, “and I can't get 
the doors open in wintertime 
when I wear gloves." 

Illinois piano tuner: "The gas 
pedal is all wrong, Its angle is too 
steep, and it's too far to the right. 
It's impossible to drive any dis- 
tance without getting a cramp/' 
(The gas pedal position in later O- 
Hs has been changed for greater 
comfort,) 

An independent Michigan me- 
chanic criticized his dealer's ser- 
vice department: “The Omni is 
the first car we would like to own 
two of. However, after having to 
deal with the company's service 
staff, I have serious reservations/' 

"Rattles like a can of marbies 
when you go over railroad 



Owners praise versatilely: (from lop) 
security panel raised; seme panel cov- 
ering "trunk 11 ; rear seal folded lor 
“station-wagon" configuration. 



tracks," groans an Oregon house- 
wife. 

Minnesota baker: “Noises in the 
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New electronics for education, 
convenience^ fun 




A portable breath analyzer— Imported 
from Sweden, where drunk-driving laws 
are especially tough — lets you check 
your own or a guest's blood alcohol level 
by electronically measuring the concen- 
tration of volatile gas in the breath. The 
teat subject breathes into the lop of the 
device,, then Alcocheck lights a green 
LED tor blood alcohol below .04 percent 
(safe), a yellow one for ,04 to .0® percent 
{question able) or a red one for a level 
above .06 percent (unsafe). Price is $70; 
Western World Trading Co,, 145S Win- 
chester Ave.. Glendale, CaliL ST 201 . 




Six-digit, liquid-crystal-display watch 
from National Semiconductor has an 
alarm that alerts you by chirping tor a 
minute or until shut off. II gives contin- 
uous display ol hours, minutes end 
seconds, shows the day of the week on a 
button -push, has glow- in -th e-dark irJlium 
backlighting. Three models ere $60 to $60. 




Combining lloating-point digital time de- 
lay and computer models of performance 
environments. Advent Sound Space con- 
irol recreates a range of acoustic 
spaces — from a small club to a calhe- 
dral — by providing signals for an addi- 
tional stereo amp end rear speakers. You 
control size and brightness of Ihe space. 
Suggested retail price of the unit is $595, 




Newly available for direct purchase, 
Happy Talker replaces conventional tele- 
phone mike, blanks out background 
noise so only your voice gets through. It's 
$13; as shown, $20, Roenwell Carp., 160 
Vsrick St., New York, N Y, 10014, 




New teaching toy from Texas Instru- 
ments, Speak & Spell talks to tykes with- 
out using magnetic tape or mechanical 
sound reproduction. Its speech -synthesis 
circuitry pronounces one of 200 words 
(those most troublesome for youngsters) 
at random, lets user type a spelling of 
Ihe word, then tells him if he's right and 
pronounces the spelling, announces his 
score alter 10 words; it also plays word 
games. Extra word lists will be available 
in plug-in modules. Retail price is $50, 




Versatile concept In home computers, 
Exidy Sorcerer puts the programming 
language into a plug-ln cartridge, yet also 
has full keyboard and numeric pad, 6000 
bytes of user memory, dual-cassaLle and 
modem (telephone) interfaces, S-10Q bus 
for compatibility. System is $605 with 
Basic module. Exidy lnc„ 969 West 
Maude Ave., Sunnyvale, Calif, 94096, 
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Throw away your little black book and 
replace If with an electronic notebook. 
Canon LC-Mema will store 21 names and 
numbers for a year in J Is alpha-numeric 
memories. Enter a name via the key- 
board, and the device gives you the 
number on its LCD display. Good for 
short notes and lists, loo, ii's also an 
eight-digit calculator, and costa $90. 




Superphone 7700 dees everything but 
talk lo you. It's a die (-exchange-comp ati- 
ble pushbutton phone with dialed- num- 
ber display, timer, autodial in g of 20 
numbers, digital alarm clock, stop-watch 
and calculator. It's $199; made by Inte- 
grated Circuits Packaging, Inc., 3006 
Scott Btvd., Santa Clara, Calif. 95050. 
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■ More theoi'y than substance, the shadowy neutrino may soon - 
, • A* carry messages anywhere— through anything, ■ jyr ^ \ i J 

1 , if r j . i -■ • -‘Tfe'-'X U i ^ 



IJy Robert L. Perry 



Unique bubble chamber photograph irom Fermilab shows four exlrtmely rare neutrino interactions (small squares) occurring. 



Imagine the worst: a thermomi- 
| clear war is imminent. The first 
burst of atomic radiation fills the 
atmosphere. All telecom muni cat ion-s 
halt. 

How wilt our military command- 
ers — anti the President — stay in 
touch with the nuclear submarines 
still submerged and operational? 
Their remaining missiles might 
prove the margin between total vic- 
tory and total defeat. But, accord- 
ing to sealed orders, they have to 
wait until they receive a direct 
Presidential command. How will 
anyone ever tell them where and 
when to strike? 

Today, there is no foolproof way 
anyone could reach those subma- 
rines with any existing communica- 
tion system. But if teams of both 
Navjit and private scientists suc- 
ceed, there may soon he a completely 
undetectable and jam proof way to 
communicate. 

Even more incredibly, these su- 
persecret beams will travel through 
the Earth, not over or around it like 
conventional radio messages. This 
improbable communications net- 
work will be based on radiation- 
free, subatomic particles called neu- 
trinos. 

Nuclear physicists have only been 
able to detect neutrinos regularly 
for about five years. Yet, forward 
looking scientists like Dr, Peter 
Kotzer of Western Washington Uni- 



versity, Bellingham, Wash,, say in- 
tense, powerful beams of these par- 
ticles could also revolutionize ail 
telecommunications — television, tele- 
phone and radio-in a few decades. 

Neutrinos (Italian for "little neu- 
trons" ) are exceptional because 
they pass through matter — all 
kinds— as if it were transparent 
(see The Shot Heard Around the 
World, page 94), Neutrinos have 
no mass and no electric charge, 
They are the offspring of subatomic 
particle collisions — protons collid- 
ing with protons. They travel at or 
near the speed of light. 

Neutrinos are so small — about 
100,000 times smaller than a pro- 
ton — as to be almost incomprehensi- 
ble, Protons are one of the basic 





Cherenkov detector, named (or I he Rus- 
sian scientist who devised it, uses a photo- 
coil to monitor neutrino collisions. 



building blocks of the universe: One 
proton and one electron make up a 
hydrogen atom, the smallest atom. 

The space between the proton in the 
center of the atom and the rotating 
electron has been compared to the 
space between the Earth and the 
aun, Imagine how much, smaller the 
neutrinos are! 

A radio wave, or any kind of elec- 
tromagnetic transmission, bumps 
against matter and is deflected or i 
attenuated. Yet with just the short- 
est burst of energy, neutrinos will 
zoom right through any known me- 
dium. This ghost-like quality makes 
them almost impose ible to intercept. 

But tracking neutrinos, on the 
other hand, is fairly easy — if any- 
thing in the world of particle phy- 
sics is easy — say a Dr. Albert Saenz, 
head of a research team at the 
Naval Research Laboratory near 
Washington, D.G. Saenz's group is 
currently conducting studies in 
close contact with Kotzer and oth- 
ers. A decade ago, researchers be- 
gan to realize that neutrinos fired 
in short bursts from man-mada, 
high energy accelerators, such as 
one at Fermilab, near Bativia, 111., 
occasionally collide with other suba- 
tomic particles and leave tracks that 
can be recorded on special detectors. 

The frequency of these collisions 
is very, very low — on the order of 
one for every 17 tons of matter 
traversed. Yet, within a year, Kot- 
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Aerial view ol Fermilab, Batavia, 111,, shewing in Jin accelerator and it* targets 



view oi neutrino area shown above; neutrino beam le In the center. 
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zer's group may actually send and 
receive the first human “message" 
on a neutrino beam. Kotzer has 
three proposals before a Fermilab 
Review Committee; The first is a 
small test within the target area of 
an accelerator like Fermilab, The 
second would shoot a neutrino beam 
into Washington's Puget Sound to 
test working neutrino detectors, 
During most of its passage in that 
test, the neutrino beam would be 
above ground. So, the third pro- 
posed test — with no target yet 
fixed — would send a beam entirely 
through the Earth . 

Since neutrinos were first found 
in 1966, they’ve only been “used” to 
explore pure scientific theories— 
the sun's structure, galactic explo- 
sions and even more exotic atomic 
particles. KoUer's team wants its 
first lest to examine "a simple 
coding scheme — like Morse code — to 
demonstrate that we can recognize 
patterns in neutrino beam bursts,” 
he says. 

640 ,000- watt bursts 

Using a high-powered particle ac- 
celerator like Fermilab isn't like 
playing catch in the back yard, 
though. This huge accelerator is 
actually a series of small accelera- 
tors which, within seconds, generate 
more than 400 billion electron volts 
(giga- volts or GeV.j at 5J.1 mega- 
hertz i millions of radio waves per 
second). An electron volt is a mea- 
sure of the energy which a particle 
acquires when it is introduced into 
a field created by a specific voltage. 
In conventional terms, the energy of 
one proton thrown out from the 400 
GeV. accelerator is .0000000004 
joule. But the average number of 
protons emitted in a one-second 
burst U 100,000, 000,000,000 or 10“ 
protons. Each burst pucks a very 
dangerous wallop of 640,000 watts. 

Besides Fermilab, only three oth- 
er accelerators in the world are 
powerful enough to conduct neutri- 
no communications experiments; 
Brook haven Laboratory on Long is- 
land, Serpukhov Laboratory near 
Moscow (which has more power 
than Fermilab) and the GERM Lab- 
oratory in Zurich. Switzerland. 
Brookhaven, with 40 GeV, power — 
the minimum for these teats — was re- 
cently given the money to expand to 
Fermilab's present size, 

Fermilab offers an excellent ex- 
ample of how such tests would occur 
at any of these locations. The Fer- 
milab accelerator is a mile-wide 
ring of 1000 supermagnets buried 
10 feet below ground. The proton 
burst begins in the "injector," a pre- 
accelerator, a Linear accelerator and 
a booster. The protons gather speed 
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UPDIKE VS- NEUTRINOS 
Almost two decades ago, when sci- 
ence’s early guesses as to the na- 
ture of the shadowy world of sub- 
atomic particles served mainly to 
confuse the general public, the 
neutrino's suspected presence was 
announced. One of those taken a- 
back by its bizarre properties was 
the respected novelist, John Updike, 
whose poem on Ihe subject, Cosm/c 
Gaff, first appeared in The New 
Yorker in 1960. It remains a classic 
of its type: 

Neutrinos, they are very smart 

They have no charge and have no mess 

And do not interact at art. 

The earth is fust a silty half 
To them, through which they simply pass, 
Like dustmaids down a draily half 
Or photons through a shoe! of glass, 

They snub ihe most exquisite gas , 

Ignore the most substantia! waft , 

CoW Shoulder steel and sounding brass. 
Insult she stallion in his stall, 

And, scorning barriers of class, 

Infiltrate you and me. Like tall 
And painless guillotines, they fall 
Down through our heads into the grass. 

At night, they enter at Nepal 
And pierce the lover and his lass 
From underneath ihe bed — you call 
It wonderful; I cart rf crass. 



Copyright i960 by J«.* *n Updrlta; reprinted 
ifflm reieflfw’e p& r« tnrt Orfw Pawn by 
permission oi Alfred A. Kn&pl, me 



and power through these three and 
arc hurled into the main ring. 

Driving protons with magnets 

The magnets in the main ring 
“bend” the proton burst and in- 
crease ita energy. Each time a 
proton buret circles this ring— 

about once every 20 biltimit.kn of a 
second (2.0 nanoseconds)— it can be 
driven out of the main ring by 
different magnets. 

The protons hurtle through a ae- 
ries of stronger magnets, which 
fling them into “the switchyard.” In 
this long, underground passage, the 
proton beam is magnetically manip- 
ulated, shaped and literally split 

into three separate beams. First, 
one is quickly ’'shaved off" into a 
proton testing area; another part 

into a meson (another particle l 
testing area a few hundred yards 
further abng. The main beam 
shoots into the neutrino area (468 
yards wide and SG7 yards long), 
striking a 20-ton aluminum bar. 

The proton beam collides with 

aluminum atoms and immediately 
releases a trillion neutrinos. Nor- 
malty, the neutrinos fly into a 15- 
foot-high bubble chamber filled with 
about 8Q0Q gallons of liquid hydro- 
gen. Even then, the trillion neutri- 
nos leave only a few "tracks" during 
each burst (see photo, page 92), 

lit Kotzer’s experiment, however, 




the plan is to simulate special detec- 
tor* like those that could constitute 
a deep underwater com muni cations 
system. They will test to see if 
"Cherenkov detectors' 1 ' will actually 
track and record neutrinos in syn- 
chronized bursts, the way electronic 
pulses are recorded in digital and 
analog computing, 

"We will transmit specific neutri- 



no patterns so we can tell if the 
receiver "reads" the pattern. We 
want to tune up for a search for 
special heavy- mass neutrinos that 
may travel slower than the speed of 
tight. If we can trace them we’ll 
learn how to control neutrinos in 
pulsed signals," says Kot 2 £r„ 

The Cherenkov detectors, first 
built in 1370, don’t actually catch 



neutrinos. They record on "photo- 
multipliers" the infinitesimal dash- 
es of blue light emitted when neu- 
trinos collide with other particles. 
The light is emitted along a 41* muon 
(yet another subatomic particle) 
cone which races in front of the 
neutrinos, 

Cherenkov, an 86-year-old Rus- 
sian scientist, discovered and stud- 
ied the bluish Hashes as a research- 
er at a Moscow University laborato- 
ry in the early 1930s, Now retired 
after directing the same lab for 
many years, he still continues his 
particle physics research. 

The detector is made of deceptive- 
ly simple materials: two 5-inch- 
square Uucite sheets. In a quarter- 
inch space between the sheets, a 
sodium ftuorescin solution is trap- 
ped, Photocells and conventional 
electronic devices record the Hashes 
when they hit the Lucite sheets. If 
the flashes equal the same number, 
timing and spacing as that mathe- 
matically predicted from the neutri- 
no beam at its origin, then neutrino 
"communications" will be a reality. 

Kotzer’s Cherenkov detector will 
include three photomultipliers. It 
will be five feet in diameter, will look 
like an eyeball, and will weigh about 
50 pounds. 

Undersea photomultipliers 

This first ** message" will also 
teach scientists how to calibrate 
undersea arrays of these photomul- 
tipliers. They'll then know how to 
refine the neutrino bursts and the 
detectors to operate within the same 
billionths of a second. 

Yet this is only a beginning. The 
power of the Fermilab accelerator 
will soon be increased by 250 percent 
to one frfififltt electron volts (TeV.) 
and will thus achieve "Tevatron" 
status. Kotzer says that will increase 
the neutrino detection rate by 1500 
percent while costs increase only 
250 percent. 

Dr. Saenz says the current neutri- 
no beam collision rate averages only 
25 collisions per hour for every 
million tons of water at a distance 
of 600 miles from the accelerator. 
With the Tevatron, Saenz specu- 
lates, the collision rate should jump 
to 25,000 per hour for every 10 
million tons of water at 600 miles, 
and 2500 collisions per hour at 6000 
miles. The one-yard-wide (at the 
Fermilab aperture) neutrino beam 
widens to three-fifths of a mile at. a 
600-mile distance and to six miles 
wide at 6000 miles. The water 
"catch basin" at 6000 miles would 
have to have a volume of 1350 cubic 
feet with several hundred detectors 
(Pjfofse tu/n ro pga* n$) 



The shot heard through the world 



"If a been proposed that we work 
with the Russians to send neutrino 
beams from Fermilab to Lake Bay- 
kal, the largest freshwater lake in 
the world, near Mongolia, 11 says Dr. 
Peter Kotzer of Western Washing- 
ton University, "The lake is about 
6000 miles through the Earth from 
Fermilab. (Remember the Earth's 
diameter is only 7917.) The lake is 
about 5000 feet deep and holds 6 
percent of the world's fresh water." 
As if sending messages through 
the Earth isn't enough. Dr. Kotzer 
says "several new kinds of phys- 
ios” will soon be possible using 
neutrino beams. Among them are: 

Earth measurements. Neutrinos 
may oscillate in relation to other 
particles. If they do, we’ll have a 
way to measure the motion of the 
Earth’s subsurface plates and test 
the "Plate Tectonics" theory with a 
device 1000 times more sensitive 
than anything used now, Kotzer 
says. Neutrino beam determina- 
tions of these plate movements 
would be accurate to within one 
foot or less. 

£x1 ralerrestri a I comm u nical ion s. 

The NASA Cyclops project is trying 
to detect intelligent signals from 
outer space, "Our opinion is that 
intelligent beings elsewhere in the 
universe would use neutrinos to 
send signals because of their dis- 
tinct advantages over any kind of 
electromagnetic waves,' 1 Kotzer 
says. "We can now use our detec- 
tors to receive neutrinos from 
point-like sources in the galaxies 
and attempt to decode possible in- 
telligent transmissions.” This ex- 
tragalactic search could be an 
extension of two very vigorous cur- 
rent programs to differentiate neu- 
trinos from cosmic rays. 

Cosmic ray detectors; "The larg- 
est of these programs is Project 
DUMAND (Deep Underwater Muon 
and Neutrino Detection) sponsored 
by the Naval Research Laboratory 
and concentrating on refining 
Cherenkov detectors to measure 
cosmic neutrino sources, A second 
project group is using manned su ta- 
rn ersi bias carrying defectors to 
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Suggested international experiment 
would send neutrino message through 
Earth from Illinois to U.S.S.R/b detector. 

1000 and 2000 feet deep, and is 
funded by the Harbor Beach Foun- 
dation. It’s led by Edwin Link, who 
developed the famous Link Trainer 
for pilots, and j. Sword Johns. Off 
the Bahamas recently, this group 
set a world record by submerging 
cosmic ray recording equipment 
2000 feet deep at norma/ atmos- 
pheric pressure and retrieving it. 
No small feat when you consider 
the tons of pressure per square 
inch at that depth. 

Faster-then light particles. Neu- 
trino communication refinements 
could detect and record suspected 
subatomic particles that move fas- 
ter than light, Kotzer says. 

New neuirinos. Kotzer also thinks 
the experiments may reveal new 
principles of particle physics. The 
theory is neutrinos can change 
into mu- mesons, heavy leptons or 
even electrons. As he puts it, 
"Proving that would be like proving 
humans can change their sex with- 
out the aid of surgery," 
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Blow-up 



Inflatable Air-Diffuser (below left) and Alr-Brella (below right] are two photo aids 
lhal don’t add much weight or bulk to your camera bag. Air-Difluser softens and 
spreads out the light of a Nash unit. Alr-Brella supplants larger and heavier white um- 
breflas for use In bounce flash and is said to reduce harsh shadows. Both items 
strap to any flash unll and come with a set of six colored fillers. Each is $12.50 
from New Ideas, Inc., 3720 West Enfield, Skokie, 111. SOOTS, 




Copy stand 
for instant 
cameras 

Make Instent Copies 
of inslant photos, 
snapshots. printed 
matter and smalt ob- 
jects wllh a Rhedsn 
Copier Kit. Six differ- 
ent models make tt 
possible lo adapt any 
Instant camera for 
copying purposes. 
Moat cameras con- 
nect to the Copier Kit 
In an upright position 
(top photo); some, 
Ilka Polaroid's SX-70, 
set up horizon tally 
(bottom photo). The 
manufacturer claims 
■ hat pictures that are 

loo light may be 
Copied darker, and 
vice versa. The kit In- 
cludes lens, copier 
stand, adaptor sat 
and object position- 
Ing base. It's priced 
from about SB to $15 
from flhedan Co„ Box 
763, New Haven, 
Conn, 06503. 





Sound Minder 

Audiophiles and people with noisy neigh- 
bors can measure sound levels from 60 
to 126 dB with this battery-powered 
meter from Radio Shack. Unit measures 
across the weighted scales C (wideband 
sound] or A (greatest human sensitivity). 
A slow/tast response switch allows 
checking average or peek levels. Meter 
is said to be accurate to ± 2 dB at 114 
dB. costs about $40. 




Hold the phone 

Wllh a simple two-wire connection, Hold- 
A-Caii enables you lo hang up one phone 
and pick up an extension — no phones 
left off the hook by mistake. An LED In- 
dicates a call is being held. About $15 
from Radatron, Box 177. 2424 Niagara 
Falls Boulevard, North Tgnawanda, N.V, 
14120. 
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The home inferno 



now n s aeaaiier 

than ever 



^ New materials emitting toxic fumes, 
plus phenomena like 'cold fires 1 and 
ilashover,' make any fire in your home 
a serious threat to life. 



by Ed Fales 



T he iflca of a tire breaking out in 
your homci has never been a pleas- 
ant one. Unfortunately, the evidence 
mounting up now in reports from 
tire investigators, insurance compa- 
nies and municipal officials points 
to an entirely new syndrome of fire 
in the home. 

In brief, these fires, which can 
cause death in a number of ways, 
are deadlier than ever. 

From these reports, the consensus 
describes the new fire syndrome as 
a new pattern of toxic or combustible 



gases being generated, sometimes 
leading to an explosive inferno from 
which there can be no escape. 

Day after day, newspapers are 

reporting: "House explodes as fire- 
men arrive. Seven die. Puzzled fire- 
men find family dead but no one 
was burned/' 

And 50 on. It happens, too, in 
apartments, and even one-story 
ranch style homes — and mobile 
homes, many of which now are 
known to be literal fi retraps. 

Fires weren't always like this. 



You’d smell wood smoke, i Now 
there may be no wood, no smell at 
first.j You’d hear the crackle of 
flames. (Now there may be si- 
lence — right up until the booming 
phenomenon known as “fiashover.") 
And before, there would be time to 
phone firemen, or use a garden hose 
or fire extinguisher. (Now, says the 
National Fire Protection Assn., 
you're lucky if you have 20 seconds 
in which to act.) 

The trouble U; We fill our homes 
today with plastics and flammables 
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and fluids, some of which are toxic, 
others explosive. Experts say some 
plastics burn in weird new ways, 
much hotter and faster, emitting 
deadly fumes that if inhaled, can 
alter the senses and kill by asphyx- 
iation. "Two breaths of aome of 
these fumes and you're in serious 
trouble," firemen say. 

Homos can seal in fumes 

To make matters worse, many 
homes now are almost virtually 
sealed — for heating and cooling ef- 



The night inferno — a deadly fire that be- 
gins nolaele&sly and with little or no 
(fame before a sudden violent eruption In- 
to holocaust — can claim human lives long 
before its telllale signs give any alarm. 



DEATH IN SEVEN MINUTES 





Here'* how engineers tasted 
the effects of a lighted clg- 
aret on a loam-rubber cush- 
ion: 

m 0.5 min.: Fire's a smoky 
spot: Anyone could snuff Jt 
out? "Bui that's not how 
foam-rubber mattresses 
bum," uye an expert. 

■ 1 min,: Flames appear up 
la ID inches high. 

■ 2 min*: Fire area now a 
loot wftfn; first smoke end 
gases touch celling, 

■ 1 mlo.r Ftames are 3 feet 
high, 

■ A min.: Sudden lower of 
flame; thick ally, blinding 
■make n foot below celling, 

■ 4.5 min.: Smoke 4 leet 
below celling. You can no 
longer stand and breathe 
safely. Your last chnnee to 
escape — by crawling. 

■ 5 min.: Flame* go up ihe 
wall, tight curtain. Smoke 
layer roaches bod. 

■ 6.5 min.: Flaahovert Gbb 
and eoot explode, blowing 
out wlndowe and door. 



fldency, Fumes can't escape. Mean- 
while we keep filling them with 
wonderful new devices and decora- 
tions not realizing that we're vir- 
tually priming a bomb. 

Today’s firemen are magnificent. 
They arrive in seconds, and readily 
risk their lives. But more often* 
houses and apartments are infernos 
even before firemen get there. And 
even if firemen can still get in, they 
can't see. “Smoke is often oily and 
thick," they gay. 

“We just have to pass our hands 



over the beds and feel for people," 
Officials didn’t begin to piece 
together what was happening until 
one day in Washington, DC., three 
years ago. 

At 10:30 a.m. firemen received an 
alarm. It came from Building 213 at 
the U.S. Navy Yard, where a com- 
mon office copying-machine had 
overheated and caught fire. 

It wasn't much of a fire. Firemen 
didn't even use masks. They doused 
the machine, had the fire out in a 
jiffy. Within 20 minutes they were 
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an their way back to the station. 

Then began a strange aeries of 
events. Back at the firehouse, fire- 
men began falling ill. Some de- 
scribed it as tightness in the cheat. 
Others had splitting headaches, diz- 
ziness, vomiting. 

Next day, an engine driver 
fainted. Then he came to, said, he 
"felt fine/' and dropped dead. 

Shocked, two Washington physi- 
cians, Dra. Robert Dyer and Victor 
Each, began a long, careful investi- 
gation. The finger pointed not at 
CO (carbon monoxide), the old fa- 
miliar cause of fire death, but at a 
gas which develops whenever poly- 
vinyl chloride (PYC), a common 
household plastic, burns. The gas 
was hydrogen chloride (HC1), a 
real killer. 

Before long the inquiry had also 
turned up other poisons: chlorine, 
phosgene, nitrogen dioxide, sulfur 
dioxide, ammonia. 

Ah a service to doctors and fire- 
men, the Journal of the American 
M edkai Assn, recently devoted 
eight pages to fire dangers, includ- 
ing a five-page report from Drs. 
Dyer and Each. 

"Practically every structure to- 
day contains plastics capable of pro- 
ducing lung-damaging gases/’ the 
physicians warned, “The firefighter 
faces a great, new risk. . . /' 

Dangerous slow burn 

But what AMA didn't say was 
that the same risk now faces anyone 
whose house catches fire. Even 
"fire-retardant” furnishings tike 
some drapes and rugs contribute 
new danger, for the very fact that 
they burn slowly, it f H now being 
discovered, can lead to the emission 
of more gases. 

One trouble, the medical investi- 
gation found, is that some plastics 
have a combustion temperature two 
to five times higher than other 
household combustibles. And even 
the wiring (including telephone 
wiring) in your house can give off 
poisonous gaa, for it may be coated 
with PVC insulation. 

Here's what might happen if a 
fire starts in your main switch box: 
The plastic insulation emits white, 
mist-like HC1 fumes that resemble 
steam. One or two breaths can 
derange you to the point where it is 
impossible for you to th infr your 
way out. 

Newspapers every day report 
deaths from "smoke inhalation.” 
The real cause is often fire gases. 
In California recently, a confused 
woman could have escaped her one- 
story house merely by opening an 
outside bedroom door anti stepping 
out to her lawn. Instead she opened 



3:30: Lots o f gas and smoke now: loxlc 
fumes have already affected sleepers' 
menial processes — perhaps Oven fatally. 



4:00: As gases continue to fill Ihe house, 
the first real flames now appear — five 
Hours after IHe clgaret was dropped. 



4:10; Firemen summoned by neighbors arrive just as liaehovar occurs and Ihe fire 
explodes from the TV room into the rest of Ihe house. Sorrowful friends and relatives 
are amazed lhat the family was not aroused soon enough to save It 



3. l GG a.m.: Fire in plastic material, never 
really put out, burns slowly as a "cold 
lire” for hours, ^milling gases. 



11:41: Man starts awake, gets waler in a 
pan from the kitchen 1c douse Ihe smol- 
dering spot. Smoke gone, he goes to bed. 



11:00 p.m,; Man watching TV show dozes 
off; his clgaret falls onto the plastic-base 
upholstery of his lounge chair. 



11:40: Material has been smoldering very 
gradually; only now does it begin to emit 
visible amounts of thin smoke. 
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10 RULES FOR SURVIVING A HOME INFERNO 



II. was the writer's privilege., some years 
ago, Ip develop the "family Fire Drill’" 
program, now widely advocated by tire 
departments ant# insurance companies, 
with ihe help of the National Fire Protec- 
tion Assn. Now, with’ new help from 
NFPA, the National Safely Council and 
the National Fire Prevention and Control 
Administration ja new government agen- 
cy), 1 recommend this new tnferrio-es- 
cape procedures 

1. Stavp with bedroom doors dosed 

to keep out lire gases. 

2. Install at least one smoke de lector 

righ| now. They no longer cost a for- 
tune. One major supplier is oflering them 
at under $17 retail. Get a reliable brand. 

3. Pul it in the right place— never a 
'"dead air” space, A preferred place I a In 
the hall entrance to your sleeping area 
or at (he top or a stairwell outside your 
bedrooms. 

4. Make an up-lo-dafe home fir* os- 
cape plan, remembering about those 
gases. Train everyone. How will you all 
get out If separated by a flaming hall? 
After you r re out, where will you meet— 
so you know everyone's out? 

5. If yours Is a two-story house, In- 
stall {nsilly boxsd) rap* Or metal lire 
ladders In bedrooms. It separated by a 
hall from- a child or someone infirm, give 
him a bedroom with a porch or carport 
roof which can be reached from a win- 
dow, Consider purchasing one of the 
new escape devices (see text on this 
page). 

6. If you buy a new hou**, be sure 



II has detectors. If you build a house, ba 
sure your architect designs every bed- 
room with an e-scspB route. 

7. Have an absolute rule; No one In 
your house ever again smokes in bed 
(already a criminal offense In some 
stales). And be sure no one makes it 
a habit to smoke, drink and tail asleep 
while watching TV. Next lothe bed-smok- 
er, (his person is one of the greatest 
threats to a household. 

9. Add smoke detectors as soon as 
possible In strategic places where ris- 
ing smoke would go, such as hallway 
ceilings, over TV eats, up stairways. And 
remember thai children sometimes start 
tires in their rooms, so have detectors 
there, loo, 

9. Install inexpensive "remote" 
horns i about £12 and up) so a detector 
alarm In one room will be broadcast In 
all bedrooms, Some now broadcast up 
to 200 feet by radio, even farther over 
electric light wiring. We tested one such 
unit in our TV room. It set off two bed- 
room alarms upstairs — plus two tn a 
neighbor's house 300 feet away! 

10. Best of all, add one of the new 
automatic home-sprinkler systems now 
being developed. Compact new systems 
can be Installed In the ceiling wllhout 
spoiling your room decor. Firemen say 
you can now virtually fireproof any home 
wiih them. Cos!: In a new or remodeled 
home, as low as- $50 a room: can also be 
installed in older homos, with obvious 
additional work. But they can help pay 
for them salves In lower Insurance costa. 



the wrong door, and ran into a flam- 
ing hall. 

The danger can continue even 
after fires are out because of "heat 
sink/' Hot concrete, for instance, 
cars pour forth toxic HCl for about 
an hour. 

Another danger, the AM A re- 
ported, is slowness to awaken. Most 
of us think we can jump right out of 
bed and escape. Instead, the AM A 
cited tests showing it can take a 
sleeper as much as 12 to 15 minutes 
to wake up and act. 

Firemen say one primary pattern 
is the " bed-smoke r’a fire 1 ' (see pho- 
tos on page 97). Another* nearly as 
common, is the "TV-chair 11 fire 

Here's how the latter happens, as 
in the illustrations at right: 

The lime, let’s say, is 10:50 p.m. 
You’re watching TV with friends, 
It r s been a jovial evening. One 
friend puts down a glass, lights a 
cigaret, 

Eut the TV show proves dull — 
a tid he dozes off. 

Time, 11:02 p.m.: Someone says, "I 
see smoke!” A thin thread of blue 
from the sleeper's chair, "Hey* man, 
you're on fire!" Eut it*s only his 
cigaret in the foam rubber cushion. 

The cushion is smoldering. Yon 
get some water and douse it. 
Laughter, Friend apologises, (Yon 
say, "Oh, it + s just an old chair,”) 

At midnight, friends leave. You 
go to bed. 

3:40 a.m. Alone in the dark, the 
plastic chair is still invisibly 
smoldering. I Fa what’s called a 
"cold fire,” (Chairs have actually 
been known to turn entirely to ash 
without flame. ) 

4:47 a,m, Sudden hammering on 
your door, A neighbor leaving for 
an eariy job has seen a flicker of 
flame. He shouts, runs to call fire- 
men. 

4:52 am It suddenly dawns on you 
that you've heard noises and smell 
something strange. It seems to take 
forever to wake up. Then the awful 
fact finally pentrates: Your house 
is on fire. 

You run to collect your family. 
Eut the door’s not where it should 
be. You bang your face against a 
wall. You don’t realize you've 
inhaled toxic fumes and aren’t 
thinking right. But let's say some- 
how, at last, you collect your family 
and go out a w indow. 

4:58 a.m. Just as firemen arrive, 
your TV room literally blows up, 
You've had a flashover, in which 
superheated gases and soot have 
exploded. Your house is gone* but 
you were lucky. 

Lesson from Texas 

One of the nation's best protected 



communities is Farmers Branch, 
Tex. (pop, 30,000), a Dallas suburb. 
May 3, 1975, worried by growing fire 
danger, Farmers Branch city 
fathers ordered an electronic smoke 
detector (ESD) program into 
effect. Whenever anyone moved into 
a house, a detector was to be 
installed. 

There were a few protests. But 
these died out on the very first day 
of the program when fire gases 
killed a woman. Since then, Fire 
Marshal Jack Dyer estimates, ESDs 
have saved 10 lives. And as this is 
written* they have helped 13 others 
esc Hire. 

There K s no doubt that smoke 
detectors, which can sense fire long 
lie fore you do (see Fire Alarm: 
New Homo Appliance That May 
Save Your Life , page 74* Dec. '76), 
save lives. Some states now r require 
them in all new dwellings and apart- 
ments., And one small Pennsylvania 
city now actually buys them at 
wholesale for its citizens. In some 
communities there's talk of selling 
them for $3 a month— added to resi- 
dents’ water billH. 

Other safeguards may come, soon. 
One is home fire masks. Against the 
new dangers, firemen in some cities 
now are ordered to wear masks In 



all fires, "In Farmers Branch,” says 
Jack Dyer, "you*]] see our men 
putting masks on while riding our 
trucks.” 

Masks and reserve air tanks now 
cost $640 and up. But IPs only a 
matter of time before home masks 
are available at lower coat. 

New escape systems 

"There is realiy no reason you 
should have to crawl out of a 
window and jump, or fall or try to 
fumble your way to a rope ladder,” 
one researcher says. "From now on, 
our building codes should require 
all new homes and apartments to 
have ladders, or escape chutes like 
those in airliners. Or small window- 
lialconies reachable through doors, 
with drop-down ladders or poles. 

Already, several new products are 
making escape easier. One* is 
Reinhard Corp.'s "life ladder,” 
Installed near a window, it kmks 
like a downspout— but has rungs 
that flip out to make it a sturdy 
aluminum ladder. This can be used 
for up to 25-foot (three-story) 
heights. Another ia the Booth 
balcony, with drop-down steps, 
which can be installed outside any 
window. Others include the 
(Please turn to jiago 208) 
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Driving the# Ford and 
Lincoln-Mercury models 



The once-portly Ford LTD and Mercury Marquis are the 
latest cars to come back from a successful, but expensive, 
treatment at Weightwatchers. 



by Gary Witzenburg Detroit auio editor pm color phenes: mvjow 




t isn't often that an automaker 
completely re-engineers two high- 
volume model lines in one year, but 
Ford Motor Co. has done just that 
for 1979, 

Phase Turn of Ford's massive 
resizing program (Phase One magi- 
cally transformed the stodgy Maver- 
ick/ Comet into the light ami lively 
Fairmont /Zephyr a year ago) fea- 
tures the all-new LTD/ Marquis 
"family-size” cars, in addition to 
the fresh Mustang/ Capri entries I 
reviewed last month. 

If you've had an opportunity to 
try a Fairmont or Zephyr this year, 
you know that Ford scored a home 
run in its first trip to the plate in 
the efficiency-car World Series. 
And if you can arrange a test drive 
in a ’79 Mustang/ Capri, and then in 
a new LTD/Marquis, you'll likely 
agree that the score is now three 
runs in three times at bat. Follow- 
ing GM by two years in its big-car 
downsizing effort. Ford engineers 
have had plenty of opportunity to 
observe just what makes the smaller 
GM models work so well, and they 
have hardly missed a trick in bring- 
ing the new LTD /Marquis to mar- 
ket. 

If you are among those who have 
loved the big, soft, freeway cruiser 
school of design that has distin- 
guished full-size Ford products in 
the past, you won't be disappointed 
in the '79 versions. They have lost 



none of the roominess, interior 
quiet or riding comfort of the gun- 
boats they replace. 

On the other band, if you have 
never been a land yacht fan and 
thought the big Fords have always 
been a study in oversize, overweight 
mushy- hand ling excess, get ready 
for a pleasant surprise: These nesv 
cars actually respond to a driver’s 
inputs, and they go around corners 
quite briskly without scraping their 
door handles. They are 23 much a 
departure from the cars they re- 
place as the excellent Fairmont/ 
Zephyr was from its predecessor. 

In short, the ’79 LTD/ Marquis is 
easily the best big car Ford Motor 
Co. has ever built; and if the Phase 
Three intermediates, the downsized 
luxury cars and the Pinto/ Kobcat 
replacement come out as good . . . 
look out GM 3 



1979 SCORECARD 




Model Wheal bate (In.) 


Ford Fiesta 


90.0 


Ford Pinto/Mercury Bobcat 


94.5 


Ford Mustang/ Mercury Capri 


100.4 


Ford Fairmont /Mercury Zyphqr 


105.5 


Ford Granada/Mercury Monarch/ 


Lincoln Versailles 


109.9 


Ford. LTD 11/Mercury Cougar/ 




Ford Thunder bird 


114,0 


(4-dr. 


119-0) 


Ford LTD/Mercury Monarch 


114.4 


Uncoin Continental Mark v 


120.4 


Lincoln Continental 


127.2 



Like the GM entries, the new 
Ford and Mercury are more than a 
foot shorter and hundreds of 
pounds lighter than the tars they 
replace. All three body styles (two- 
door sedan, four-door sedan and 
f( 'ur-dcor wagon'll sit on a 11 4. 4-in. 
'a heelbase, which is down 6.6 in. 
from last year's Ford and 9<6 in, 
compared to the ’78 Mercury. ' For 
styling reasons, the ’79 Mercs are 
still 3 inches longer than the 
Fords.) Yet the total interior vob 
1 me fas measured by the EPA ) has 
i"'en increased by 1.6 cu. ft in the 
four-door and a full 10 cu. ft. in the 
two-door. Trunk capacity is also up 
slightly, and the deep- well trunk 
floor has been retained, 

Pleasing appearance 

Styling, of course, is subjective, 
hut I found the appearance of both 
Ford and Mercury generally pleas- 
ing, if not very original. There's a 
tot of GM design character in the 
cars, particularly in the highline 
Ford front end . . . if it didn't say 
"Ford" on the header panel, we'd 
swear it was an Oklsmobite. The 
lower-cost Ford front is better, but 
the Mercury designers seem to have 
given to their Marquis « greater 
family identity with u narrower, 
vertical- the me grille. However, 
the horizontally-ribbed tail lamps 
around back are a direct steal from 
Pontiac. As for the LTD's rear, if 
you parked one In a row of Chrysler 
Cordobas, nobody would ever notice, 
Rooflines are standard American 
big-car practice, with large "opera" 
windows in the two^door version. 

The new cars' interiors range 
from, taxicab plain to bordello plush, 
depending qn how much you care to 
spend, and there is plenty of 
stretching-out room in at! directions 
in both front and rear. 

I don’t much care for the new 
four-spoke highline steering wheel, 
which is just too small in diameter, 
too akitmy in rim width and much 
too "plastic” for my taste, Either 
the standard wheel or the optional 
sport wheel is advised if yon are 
sensitive to such things^— except 
that you can't get Ford's speed 
control with, anything other than 
the foil r-s poker because the controls 
(they have a new "resume” feature 
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Ford LTD lwt>- end-four-doOr 
sedans are shown at right and 
above right and I No to p- tine 
Country Squire nation wagon Is 
above (Mercury** top-line wagon 
la called the Colony Park). Base- 
model wagons are available In 
both lines. Cargo capacity of the 
station wagons with rear seat 
Id da cl Is 91,® cu. ft. Fuel-tank 
capacity Jt 20.0 gallons (19.0 
gallons In aedans). 



LTD/MANflUfS 

Nvw dlmenaionB ind weighl lor 79 

Wheal bass. 114.4 in. 

Frotit/rear inck: &J.2/&2.Q In. 

Height; 54. 5 in, («ia wagon. 56, 
Width; 77.5 in. (ata. wagon. 70.3) 
Overall length: Ford, 209.0 in.; (sti, 
wagon, 212,9) Mercury, 212,0 in,; 
(*ta. wagon, 217,7) 

Approx, euro wdghl: 3500 lbs. (ala- 
wagon, 39DO) 
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this year) are built into its spokes. 
Also* lohjf-armed drivers should 
stay away from the three-spoke 
sport wheel since it is more deeply 
disbud, and Ford still likes to place 
its steering wheels too dose to the 
chest for our comfort, A tele scop- 
ing-col timn option could solve this. 
While we’re on the negative side, 
we just can't understand why Amer- 
ican interior designers continually 
refuse to think in terms of places to 
put things. Open the deceptively 
large glove-box door in the 
LTD /Marquis and yen’ll find a 
little box inside that's barely ade- 
quate for the owner's manual and a 



couple of maps. Look around for 
some flat surface on which to rest 
your morning coffee cup ... or 
sunglasses* or cigareta, or toll booth 
change , . . and you won't find one 
anywhere. Now walk across the 
showroom and check out Ford's 
smallest car, the German-built Fies- 
ta* It has it huge, bin-type glove box 
and a handy, suctioned parcel shelf 
on the dash above it — plus console 
bins and usable door-panel compart- 
ments in highline models. 

Otherwise* the new cars" Interiors 
are attractive, contemporary and 
well thought out. There’s a multi- 
function control stalk for wip- 



or/washer, headlamp dimmer and 
horn, and the radio /heater /air con- 
trols are in a central pod (GM 
style) in easy reach. 

One other complaint involves the 
restraint system: it's a modern and 
comfortable "single loop" design, 
hut the male buckle end parks way 
up high and far behind your head, 
so you have to twist, reach and 
strain to grab it and pull it across, 

0-60 mph In 14 seconds 

I got a sneak preview and test 
drive of a '79 Marquis back in May. 
courtesy of the Lincoln -Mercury 
Div., and 1 was very impressed with 



HALOGEN HEADLAMPS AND HOW THEY WORK 



Halogen gas acts like a magnet As 
a light-bulb filament glows, it throws 
off particles of evaporated tungsten 
that the halogen gas In the bulb 
draws back onto the filament,. In a 
conventional headlight, particles are 
deposited on the lens, causing the 
bulb to blacken. 

There are five halogens — astatine, 
bromine, chlorine, fluorine and io- 
dine. Bromine and iodine are the 
ones used in the production of halo- 
gen headlamps because of greater 
stability. 

The regenerative qualities of a 
haiogen headlamp allow the bulb to 
maintain the same white light output 
for practically the life of the lamp. 
A whiter light is generated than that 
produced by conventional head- 
lamps, because a filament in a 
halogen atmosphere glows at a 
higher temperature, which brings up 
the use of quartz. 

Quartz is often used in conjunc- 
tion with the term, 'halogen head- 
lamp," because it refers to the com- 
position of some halogen, headlight 
bulbs. Since quartz won't crack un- 
der the heat created in a halogen 
headlamp, some manufacturers 
have been using an envelope made 
of quartz to enclose the filament 
and halogen element. High-temper- 
ature (hard) glass is also used. 

Headlamps of cars built for use in 
the United States must be sealed 
beams. A sealed beam has bulb, 
lens and reflector combined into 
one hermetically sealed unit. Many 
cars built for sale in foreign coun- 
tries use separate halogen bulbs 
and reflectors. They are not sealed- 
beam units, 

The 1979 Lincoln Versailles is 
the first domestically produced car 
to offer U.S.-legal halogen head- 
lamps. (Ford has indicated it will 
change to halogen headlamps on all 
models by 1961.) 

A big reason for using halogen 



headlamps in the Ver- 
sailles Is to reduce 
weight and Improve 
fuel economy. The 
Versailles headlight 
uses less electrical 
energy to illuminate 
the same distance. 

Thus, a lighter-weight 
alternator and battery 
are employed. 

The halogen head- 
lamps double the up- 
per beam output— 

150.000 rather than 

75.000 candlepower. 

Although the candle- 
power is doubled, the 
light output is in- 
creased only 25 per- 
cent. It has to do with 
the inverse square law — "Light out- 
put diminishes with the square of 
the distance," 

However, light output on high 
beam is 10 to 15 percent more glar- 
ing than the high beam of a conven- 
tional sealed beam. If those drivers 
who Install the halogen headlamps 



aren't courteous and 
fall to dim their lights 
as they approach an- 
other car, there will 
be light fights, more 
blinded drivers and 
probably more acci- 
dents. 

The halogen head- 
lamps, which can be 
fitted on practically 
any car (Citroen is ah 
example of the kind of 
car that's the excep- 
tion), will be available 
In round or rectangu- 
lar shape. They will 
cost '‘several times" 
the price of regular 
sealed beams. 

Mo price is set yet, 
but one source says It will be 
three to five times the price of con- 
ventional lamps. For the extra cost, 
you get more light, which is great 
if you drive a lot in rural areas. But 
there is no advantage to having 
halogen sealed beams on a oar 
driven mainly in town .— Mart Schultz 



fftotas Ge-nsial Eloctrit Co. 




Standard high bums illuminate a road f Jeff J and new haiogen [be same road 
(right). Ahead 300 teat la a man -ails cardboard cutout end more c moots every 
100 toet r out to 900 teat, increased reaction time af the wheei Is apparent. 




New headlamps with higher 
candlepower use halogen 
bulb In sealed unit— bulb 
cannot be replaced alone. 
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Lincoln Versailles' big change on top la new roofline with half-vinyl treatment and 
wrapover molding; in rear, padded-vinyl deck lid Insert: up front, halogen headlamp*. 



the car's driving: character. It was a 
standard Marquis equipped with the 
base 302-cu.-in, VS (with Ford's 
variable venturi two-barrel carb) 
and the Bupertall 2.26:1 standard 
rear axle. Even so, it moved along 
quite respectably,, recording 14-sec- 
ond, 6-60-mph times with two 
aboard and cruising quietly and 
comfortably at well over the nation- 
al speed limit. 

Our test preprototype was not 
equipped with the new optional han- 
dling package (higher-rate springs, 
shocks and front sway bar, police- 
package rear sway bar, larger wheels 
and tires) , but even in its base form 
it cornered flatter and with more axle 
control on rough surfaced than any 
other big Ford product in recent 
memory. The power steering was 
neither too quick nor too light and it 
did provide good feedback through 
the steering wheel in every maneuver 
we tried. 

Well . . . almost every maneuver. 
Attempting a tight slalom test the 
engineers have been using to devel- 
op their Mustang/ Capri suspension, 
we found ourselves spinning the 
wheel too quickly for the power 
assist to keep up. But 1 don't antici- 
pate that many LTD /Marquis own- 
ers will be entering the local park- 
ing-lot gymkhanas. 

On the handling course and skid 
pad, the big Merc acquitted itself 
well, with a lot of noise from the 
front tires but no more understeer 
than necessary for safety at the 
limit of adhesion. On the other 
hand, the brakes (at least on that 
car) could stand some improvement. 
The rears locked up and slid too 
easily in simulated panic stops, and 
there was noticeable fade after only 
a couple of fast tiO-mph stops with 
two aboard. 

New suspension design 

Engineering features include 
much usage of computerized struc- 
tural analysis and design and light- 
weight materials to keep the weight 
dow r n, plus a new (for Ford) sus- 
pension design using twin “A" arms 
in front* a four-link, live-axle rear 
and coil springs all around. Also, all 
Marquis and California-bound 
LTDs with the optional 351-cu.-1tl 
VS will get Fords very sophisti- 
cated new electronic engine control 
(EEC II) which uses a three-way 
catalyst and electronic feedback to 
the carburetor {Volvo's Lambda 
Send) to monitor and control vari- 
ous engine functions. This is a 
preview of things to come in high- 
economy, low' emissions engine con- 
trol for the IDBOs, and Ford has 
high hopes for it, 

Finally, both heating and aircon- 



ditioning systems have been im- 
proved over "78, and the cars’ body 
shapes have benefited from more 
than 270 hours in the wind tunnel 
for most aerodynamic efficiency. 

New options are mainly in the 
entertainment system area: a slick 
electronic search -tune stereo radio 
with quadrasonio tape, an ultrafi- 
dclity sound system with high- 
output amplifier and special sneak- 
ers, stereo radio with cassette tape, 
40-channel CB and power antenna: 
plus dual reclining seatbacks for the 
"flight" bench seat, the handling 
suspension mentioned earlier and a 
new electronic digital clock with 
time, date and elapsed-time func- 
tions, 

Mustang and Capri 

As for the rest of Ford's '70 
lineup, we T ve already covered the 
Mustang/ Capri at length in the last 
issue (see page 82k and there's 



For maintenance and service tips 
for ‘79 Ford-Une-IVlerc models, 

sea Saturda y Mechanic, pag e 12. 



little but detail changes to report in 
other car lines. You'll recall that the 
Mufltang/Capn is a very nice spor- 
ty spinoff on the efficient Fair- 
mont/ Zephyr chassis* with engine 
choices ranging from a 2, 3-liter 
four-cylinder through a 2.8-liter V6 
to a 302 V8 and even a turbocharged 
2,3d iter Four. There's a handsome 
notchhaek and a three-door hatch- 
back Capri for Lincoln-Mercury, No 
question: the Fairmont /Zephyr is 
the beat compact and the LTD /Mar- 
quis the best big car; the Mus* 
tang /Capri is the beat sporty car 
from Ford since the original Mus- 
tang 15 years ago, 

Pinto and Bobcat 

The aged subcompact Pinto/ Bob- 
cat geta new front styling and tail- 
lamps for Its second-last year be- 



fore replacement by a more effi- 
cient front-drive design; and at the 
other end of the scale Lincoln's 
compact-luxury Versailles gets an 
extended, squared-off (Seville-like) 
padded roof to make it look less like 
the Granada /Monarch it T s based on, 
plus the industry's first use of stan- 
dard-equipment halogen headlamps. 
Granada /Monarch Itself benefits 
from some interior and exterior 
trim changes, including a smooth- 
looking two-tone paint treatment, 
addition of an electronic voltage reg- 
ulator and a four-speed manual over- 
drive as base transmission. 

LTD II, T-bird and Cougar 

Enjoying its last overweight year 
before downsizing, the intermediate 
LTD II/Thunderbird/Cougar also 
gets the maintenance- free electronic 
voltage regulator, plus revised grille 
and taillamp themes for T-Bird and 
Cougar XR-7 and a new optional 27- 
gallon fuel tank for a bit longer 
range between gas stops If you 
don't mind 5120 fillups. 

Fairmont and Zephyr 

Fairmont /Zephyr, which. was 
light on option availability at its 
introduction a year ago, has been 
making up the distance with the 
addition of power seats, windows 
and door locks and a dlp-up remov- 
able Moon-roof to its option list 
during 1978, New available equip- 
ment for '79 includes speed control, 
tilt steering wheel* '’performance'' 
instrumentation and an electric 
decklid release. Also, Ford's four- 
speed manual overdrive transmis- 
sion is now standard with the 
optional 200-eu,-in. Six and 302 VS 
engines. 

The Continentals 

Finally, both the Lincoln Conti- 
nental and Continental Mark V lux- 
ury cars will now be available in 
very special Collector’s Series* for 
those collectors who may have 
missed out the first time dinosaurs 
became extinct. W* 
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5 ways to stretch 



New tents and techniques 
mean extra action afloat, 

by Bill McKeown 

ftOA ' i '-iG E-riuOH 



N ow yotr con turn the oft- season 
on with weather protectors that 
make any boat a cruiser. Autumn, 
when the water is still warm and 
the crowds are long gone provides 



Add all canvas navy top lo hardtop Of 
Cruisers' Barnegal 22 (above), and the 
shade is line lor midday fishing. Zip an 
curtains (right) for breeiy evenings. 



I The action doesn t end on Labor 
Day up North once you have 
ihe right boat and gear for focal 
conditions. For bigger seas, a larg- 
er cabin boat like Cruisers' Bame- 
gat 22 is better. Built in Oconto. 
Wis.. it has a deep-V hull by Jim 
Wynne, best known of the offshore 
perform a nee -powerboat designers, 
Its bottom shape cuts waves in- 
stead of pounding end smashing 
through them. The rig we tested 
- mounted an OMC sterndrive with 
| characteristic extra high lilt-up so 
% the boat can be run up on a beach 
easily. 

A navy top extended back from 
^ the hardtop keeps cockpit anglers 
■ dry. Side curtains protect against 
chill autumn winds and add an 
. extra cabin for steeping a family or 
,. fishing party aboard 

Cl. 



4 




er it for tasi passages along off* 
season waterways. Previewing iwo 
1979 55-horse Johnson outboards, 
we got speeds well over 30 mph. 

When the cruiser is buttoned up 
with full canvas, headroom and 
visibility are restricted for driving 
but enough for camping at anchor, 



Aboard a ts-iaol Camper-CraU outboard, 
two couples or a family can cruls-c In 
comfort (right) or endoae cockpit be- 
lween two cabins (above) for overnight. 

2 The Camper-Craft (3000 Bis- 
cayne Bfvd , Miami, Fla.) may 
be the most compact cruiser 
alfoat. A center cockpit divides 
bow storage from an aft cabin 
sleeping two. Midship seals can be 
extended la sleep two more, A 12- 
gallon water supply. 4Q-gallon fuel 
tank, head and storage compart- 
rrtencs make this easily trailerable 
19’ footer an overnighter with the 
performance of a runabout. Consid- 




Even an open runabout, like Glssti-on's 
SSV-18B. can carry canvas to ward olf 
autumn winds, P&p-Tenl for use ashore. 

3 Glastron"s versatile SSV-1 88. 
a bowrider runabout from (he 
noted Austin, Tex,, builder, can 
launch quickly almost any month of 
ihe year, thanks to a seakindly hutl 
and weather-deflecting options. 
Pick this model for exploring shel- 
tered waters. 

Windshield and convertible top 
help bounce away spray when she 
waves kick up. Using Evmrude’s 
new 140-hp V4 engine for 1979, this 
model showed the performance 
that should get you home ahead of 
a threatening fall squall Canvas 
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your boating season 



some of me best days and nights To test our season stretchers, exploring the shallows and cross- 
for boat camping And when win- we picked hulls from backpack ing deep water, 
ter comes, trailer your rig south lor to sleep-a-crew-aboard size. The Family's total supply of fishing 
a vacation where you can use the craft below were designed for on- tackle, life jackets, wet wear and 
same system for more fun afloat. and off-shore fishing, water skiing, sleeping bagsfits in two duffel bags, 




With a backpacking ten[ pitched on the 
beach a net sunlounger seats sireiched In 
ccckpit, Glailron deeps four or more. 

can enclose the cockpit, and the 
sun-lounger seats extend out to 
make a pair of bunks — with even 
more space on the cockpit deck for 
kids in sleeping bags, Sut now so 
many beaches are nearly deserted 
that we found it easier to tie up 
ashore and pitch a Pop-Tent caba- 
na or backpacker tent. 

An ice chest can hold a weekend 
supply of food; use another chest 
for waterproof storage of warm 
clothes and foul -weather gear, 
sleeping bags and air or foam mat- 
tresses. 



End-ol-season listing can continue even 
after the leaves have lallen with an In- 
flatable pack raft (left) plus tent and 
gear that stow into a Camp Trails pack, 



4 Bring-along boats can make 
any warm day suitable for go- 
ing afloat. Equipment includes 
a large backpack, small inflatable 
dinghy or kayak, steeping bag and 
mattress, life vest, shelter or tent, 
regular camping equipment and 
supplies plus (probably) fishing 
tackle, Early and late months, be- 
fore the crowds arrive and after 
they leave, are often the best of 
times for angling, hiking and ex- 
ploring by small boat, 

Select clothes suitable for 
changeable weather and pack 
along an oversize poncho. This is 
required to cover both the hiker 
and backpack as well during a rain. 
Keen a checklist of items carried 
plus those you often wish you had 
along, On a trip, you quickly know 
which gear you can do without 
and which is essentiaf. 

Try this kind of boating with a 
companion or two for safety. Wil- 
derness hiking and boating can 
take you far from help in an emer- 
gency. 



Hydra-Sparse 2100 CC cenSer-eonaale 
high- performance offshore fisherman nf 
Kevlar can carry tent lor beach camping 



5 The offshore open fishing boat 
was not designed for cold 1 - 
weather runs and camping out, 
A rugged deep-V mode!, however, 
like the deep-water £100 CC made 
of extra light and strong Kevlar 49 
aramid, from Hydra-Sports, 1011 
Kirkland Ave„ Nashville, Tenn. 
3720 2„ is designed to take the 
choppy conditions that autumn 
weather may stir up. 

Rated for big horsepower and a 
one-ion load, this model can han- 



» dfe the largest outboards in open 
° seas. We tested it with the new 
| Evinrude 235-hp mill for next year 
and found it fully maneuverable in 
| rough going. Pack a lent and gear 
a in the forward cuddy and camp 
£ ashore on any deserted beach, iw 
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T he charming: three- bed room house shown on 
these pages was created by Popular Mechan- 
ics and Armstrong Cork Co. to fill the prime need 
in today’s housing market — a highly livable, 
full-feature home at an affordable price. Our 
finished product is a one-story contemporary- 
style dwelling that boasts 1378 sq ft. of living 
space and can be erected for approximately $23 
to §26 per sq. ft., depending upon local market 
conditions. 

In addition, we added FM f s own j ‘how-to** 
touch. We designed a group of handsome add- 
ons for the Vacation Home that you can easily 
put on your present home if you want better 
living without moving. We'll show how to build 
the carport, decks, storage built- ins and lots 
more in a series that begins in this Issue. These 



by Harry Wicks 

HOME AND SHOP EDITOR 



The average cost of a new house has soared 
to $60,100. Yet t by combining innovative 
design and current technology, PM has 
developed an attractive vacation home 
you can purchase for $35,000 or less! 
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The exterior ol the PM leisure home it Greed Canyon textured 
hard board siding by Masonite. The front entry Is greatlp en- 
hanced by the do-U-yeurseif deck and step project. 





Elegante of our home 
belies She 1-acL lhaL il 
was factory-bulls. The 
option 31 carport la a 
project that you can 
add any lime after you 
move in. For how to 
build (his. carport, see 
page 109. 



Interior designer'! 
clever solution to 
sports-gear storage 
problem — "Hflng il on 
the wall and let It 
Work as a wail gra ph- 
ic." Plans lor I his wilt 
appear In. an upcom- 
ing Issue, 

Dining area, on same 
level as the kitchen, 
uses space wisely. 
Living room (below) 
is one step lower. 
View [award llreplace 
reveals the handsome 
kltqhen that includes 
a snack bar. 
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add-ons are not included with the 
basic, rendy-to- live-in house. 

To set the project foiling (more 
than 18 months ago) we commis- 
sioned award-winning architect Ira 
Grandberg, A) A. to come up with a ' 
new approach to putting together a 
factory-built house. It was apparent 
shortly after we started the project 
that factory construction could be 
the key to producing a lot of house 
for a low price. I 111 l, a house must 
look appealing. Thus, the challenge 
we posed to Grandberg was to 
create a factory-made house that 
didn’t look like one. 

The results, after a year and a 
half of meetings, planning, cost fac- 
toring and the like, are shown here. 
The architect successfully achieved 
a new look in manufactured housing 
by a) erecting the house in two 
levels instead of one, to emphasize 
the custom-built feeling, h) abutting 
the modules in nonconverttiona! 
fashion su as to create a dynamic 
arrangement of roof lines outside. 
For good measure, PM and Arm- 
strong then worked to create mi- 



Our bedrooms suit 
specific family re- 
quirements; 1, Master 
bedroom assures pri- j 
vacy lor Mom and 
Dad, has a private 
bath and sliding door 
Id rear deck (see Door 
plan). 2. Second bed- 
room is designed tor 
today's young wom- 
an. Z. Ski-Trek bed- 
room is intended ter 
boys and/or friends 
in for ski weekends. 
Room sleeps three 
because it includes a 
triple decker bunk- 
bed (plans will ap- 
pear In October PM). 

4. Spacious railed 
deck at rear extends 
family Iking space to 
outdoors. Access to 
deck )$ via sliding 
doors from dining and 
living rooms as well 
as master bedroom. 

IDS 







meroiis home-built projects that can 
be added any time— as budget al- 
lows — after you move in. 

The concept might have been just 
a dream unless a manufacturer with 
imagination was found who would 
be willing to invest in the prototype 
by running it down the factory 
assembly line, Fuqua Homes,, Inc, 
readily accepted the challenge after 
viewing Grandberg's design. Final- 
ly, in May of this year, the proto- 
type home was erected at Tan-Tar- 
A Estates in Osage Beach, Mo. 

About a factory home 

Our home is available through 
nine regional Fuqua divisions; it 
will be offered by more than 40 
dealers. For a complete list of both 
dealers and divisions write to the 
manufacturer at the address listed 
below r The delivered price includes 
normal setup, carpeting and ap- 

(P!ea$e turn ra page 156} 



CREDITS 

Interior design.: Armstrong Cork Co., L&n- 
Caster. Pa. 17604. 

Builtfer: Fuqua Names, I no., Dept. PM, 
71 M South Cooper, Arlington Ten.. 7601 7. 

□ev*1ep6r: Tfln-Tar-A Estates, Inc., Osage 
Beach, Mo. C5Q65-. 

Coordinator*: Robert McKowerv, Armstrong, 
and Harry Wicks, PM, 

Archil act; ira GranOberg, A I A. 

Interior dace ration; Nancy Gilbert, ASIC. 
Armstrong Interior Design Canter. 

Factory technical cobauitents Robert 
Brooks. Fuqua Homes, 

PM color p holography: Richard Garland. 

PM brick and while photography: Leon 
topaz. 

SHOPPING INFORMATION 

Resilient llflor covering; Tredway by Arm- 
strong Cork Co. 

Carpeting: Evans and Black carpet by Arm- 
strong— Living room, ■’’Pembridga", Mai- 
ler and second bedrooms, "Informality". 
Ski-Trek room, "Edgemonl carpet 
squares." 

Ceilings: Amarillo Caliber Phase 5, Arm- 
strong. 

Interior walla, aiding: Masonite Corp., 2 9 
North Wacker Dr., Chicago. 111. 6Q6M. 

Recri thing lea: Bird A Son, Inc,, East War- 
pole, Mass. 02032.. 

Countertops: Wilson Art. 6D6 General 
ErUCe Dr., Temple. Tex. 70&O1. 

Appliance*: General Electric Co., 2100 
Gardiner Lane, Louisville. Ky. 40205. 

Fireplace; Proway, Wisconsin Rapid a, Wie. 
64434. 

Furotct: Coleman Co. r Inc.. 250 North St. 
Francis, Wichita. Kans, 67201. 

SpoNt Equipment, Cloth leg. TV; Sears, 
Roebuck and Co.. Chicago. HI. 60604. 

Snow shoes: Vermont Tubbs. Inc., Forest- 
dale. VI, 0574S, 

Furniture ihOwn include*: Founder* up- 
holstery and Huntley and Armstrong 
casagofidS““aH from Thomasvllle Fur- 
niture 1 n d . , Inc.. Box 339. ThomasviFIs, 
N.C. 27360. 






HOW THE PM HOME WAS CREATED 



factory and then hauled to your site 
lor erection and assembly. The price 
includes delivery and setup — as well 
as carpeting and appliances. Though 
the PM Home consists of four sec- 
tions, clever architectural design ar- 
ranges for hauling on Just three trail- 
ers, culling trucking costs by 25 
percent. Once the units arrive at Ihe 
job-site they are lowered one at a time 
onto foundation walls that have been 
erected to meet maker specifications. 

The home is designed to comply 
wilh ihe federal standard for mobile 
homes, established by the Department 
of Housing and Urban. Development 
[HUD) to assure conformance to 
exacting materials and construction 
requirements, State codes for mobile 
homes vary stig>htFy i 50 Fuqua Homes 
engineered the PM Home to meet 
the strictest criteria, thus making it 
acceptable to all state codes. 

An Important energy-saving feature 
designed into Che PM Vacation Home 
is the zoned heating system which 
provides for two separate forced -air 
units, situated to serve different parts 
of the house. This means that the 
homeowner can turn on both systems 



Prototype home was 
built In Fuqua's, 
Boonville, Mo,, plant. 
Above, walls are fin- 
ished in first section 
—kitchen, dining Ski- 
Trek bedroom. Left, 
hauling first two sec- 
tions, Below, at site 
in Tan-Tar-A Estates. 
Osage Beach, Mo,, 
wheels are removed, 
sections lowered on- 
to foundation. 



U ntil Popular Mechanics coordi- 
nated the design of this house, the 
typical Impression of a mobile home 
was that of a shiny rectangular cube 
being hauled down the road behind a 
truck, And that conception wasn't far 
from wrong, Many mobile homes lack 
the design features thal buyers in ihe 
market for low-cost housing are seek- 
ing, But PM's vacation home design 
dramatically changes the picture. And 
as. is shown on these pages, it's proof 
that a lot of handsome 
house can still be facti 
produced at consldc 
bly less tost than 
equal-quality, 1 
dwelling. Though 
homo is loaded with 
novalive ideas and l 
quality products, ll i 
be built for approxlma 
$25 per sq, fl. — or lea 
your building slle Is os 
dally convenient lo - 
of the manufacluh 
plants. 

Tha secret is that 
house is entirely built I 



la heat the home quickly upon enter- 
ing, and then turn down the unll serv- 
ing the area that i an '1 being used. 

The home is covered by a one-year 
manufacturer’s Elm lied warranty 

against defects In material or work- 
manship. Protection is also provided 
against structural defects for three 
years through a homeowner's protec- 
tion plan offered by the manufacturer. 
For where you can see ihe PM Home, 
please turn to page 196. — H,W. 
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Great storage ideas and a 



This month PM starts its 
home carpentry series of 
super projects from our 
Year-Round Vacation Home, 

by Harry Wicks home and shop editor 

O nce the baste guidelines were established 
for the PM Vacation House — good looks, 
good living and low coat — we knew one of the 
surest routes to success would be to include a 
number of features that PM readers could 
duplicate themselves. Happily, all of the good 
ideas aren’t exclusive to the owners of the PM 
house; you can build them for your own home 
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Addition ol a carport lo 
PM's Great Value Vaca- 
tion Home dramatically 
increases the dynamic 
visual interplay of the 
rad lines — see sketch 
of architect (lop right), 
Carport construction Is 
of conventional framing 
and box la atlached to 
the house as seen at the 
right. The carport can 
be adapted lo any con- 
temporary dwelling. 
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"UfiCACta OHousi?" 




because PM’s Home Carpentry series will give 
the details in the months ahead. 

Planning a carport 

Architect Ira Grand berg located the carport 
shown at the front-right of the house fsee the 
floor plan at the left)* Access to the house is 
through the front door and the offset created at 
the rear adds an interesting architectural 
dimension to the exterior. An important feature 
of Grandberg's design is the roof setback at the 
front. Without this break in the plane, the 
carport's front plane would have simply ex- 
tended one of the house planes. With the break 
there is n dynamic interplay of roof lines to 
create interest and to direct your eye to the 
front deck and entry. 

The carport shown is built on perimeter foot- 
ings and a door slab. It costs about $1160 if you 
do the work yourself. You can cut costa by 
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approximately $400 mure if you install just thi- 
ftHilings for the* walls to set upon, and use grav- 
el on the floor, The concrete slab can always be 
a tided later. Standard framing is used. 

Make certain that the wall between the limine 
ami carport is finished to meet your local code 
requirements for fire safety. In more areas a 
double layer of ' ;i - in, -thick plasterboard will do. 
Check this with your local building department. 

The outside of our carport is finished with 
Masonite siding and Ftird shingles to match the 
house proper. The Inside walls are of .Sheet ruck. 

Two great storage ideas 

These are particularly clever because they 
stand in full view— thus the space that would 



Walt tr sming is held plumb with temporary diagonal brac- 
ing until Iramiog is In and walls covered bolh sides 



ordinarily go unused is used wisely* and with 
flair. The entry hall in the PM vacation house is 
of generous whlth so there is no inconvenience 
caused by placing the units as shown in the 
photos. Before building either one for your own 
home* 'i » check the areas where you want to use 
it* in order to make certain that passage is not 
impeded. 

Boot cube 

Basically the cube is a rectangular box 
divided into equal-size storage compartments. 
There are no exotic woodworking techniques 
involved in its con struct ion. l"se either A-D 



SJandard framing in carport includes 2x6 raliere in 
stalled across the shorter span to simplify erecUon 
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BOOT CUBE CONSTRUCTION 
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SKI RACK PLANS 



8 3Jte"-DIA HOLE. 
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6d FINISHING NAIL 



Ski rack 

This rack will conveniently store your family 
skis in full view where their looks can be appre- 
ciated, Cut parts for Loth the top and bottom 
sections to size and lightly mark each with a 
code letter to avoid a mixup before assembly. 
Lay out the panel for the top section and attach 
the divider blocks with screws and glue. Com- 
plete the bottom section as detailed at left 



General directions 

If you sand all parts of the ski rack smooth 
before you assemble the job, it will go a lot 
faster— and turn out better. 

After assembly, dust off the pieces, wipe with 
a tack rag and prime-paint all of the wood 
members. Allow the ski rack to dry 24 hours and 
finish with semi gloss enamel, fW 
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plywood or particleboard to build the unit; the 
plywood will hold nails better while the particle- 
board will provide a smoother finish for paint. 

Start work by cutting ali pieces to size, then 
carefully lay out the pieces for grooves, dadoes 
and edge rabbets. Plough the grooves with your 
router and the appropriate cutters. Assemble 
the unit with finishing nails and white glue. 



a 
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Entry hall — looking toward 
Ski-Trek Room — focuses on 
pair of oasy- build storage 
racks. Designs by Nancy 
Gilbert, A5ID, Armstrong 
| Interior Design Center, 
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Build this 
.bench 
for your 
patio 



T he clean lines of this contempo- 
rary patio bench harmonize per- 
fectly with almost any outdoor set- 
ting, The seat is a welcome addition 
to a shady corner of the patio, or a 
pleasant spot overlooking your 
garden. The shelves atop its bench 
legs can he used to display potted 
green or blooming plants, 

Douglas fir was used throughout 
in this bench design from Western 
Wood Products Assn. Or you may 
choose to use a western pine with 
its handsome wood grain. 

Bench construction 

Except for the notched crosspiece 
and leg joint, all joinery is with 
butt joints. Assemble the bench 
with galvanised finishing nails and 
waterproof glue. Face-nail all parts, 



countersink nails and fill depres- 
sions with wood putty. 

Begin by cutting the leg and shelf 
pieces {A, H, J, K); cut notches in 
legs for the crosspieces (I). Clamp 
and glue the leg verticals (H). Then 
nail the leg finishing pieces and 
glue the crosspieces in place. Do not 
attach the shelves until after the 
bench seat ia in position. 

Cut the lower rail (G) and end 
parts {F>. Space the tegs as needed 
then glue and nail the lower rails in 
place. 

The bench aeat rests on the leg 
crosspieces, Cut and assemble the 
seat parts (B) and end edging 
<D, E> on the ground. (Note: A 
slight space between bench slats 
allows rainwater to drain,,) Test fit 
the bench before you drive nails 



home, After you have positioned the 
seat you can cut and nail the rest of 
the edging (CL Nail the shelves in 
place. 

Finish with an oil -base preserv- 
ing stain. Bright pillows will add 
extra color to the bench. pm 



MATERIALS LIST— PATIO BENCH 
hay Pcs. Sin 1 uih*J 

A 2 U * 3 * L& 14 ' ifslidf) 

a 2 m X7W * Sr 

0 2 lu *3t4 n SG' <«!(!■() 

D 2 U& k 3'tt k 14 ft* (rifling) 

E 4 IVj * m * ID" (wtelng) 

F 2 a 1 ir (nit) 

& 2 1 1£ k | H 1 73* inU) 

N 8 l'/t [l**- wrtieil* 

1 4 I Vi a 1(4 fc 19 Vi" (ciusspincn) 

J 4 1 W fc 1 W fc 10' fl*E piflctl 

K 4 1(4 * * 17(4" (tie pin*) 

Mite: Eld, Ifrd and J2d snlmiiJiri finishing mil*; 
reioiLinul Slue; WMd putty. 
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I t’s the best thing since the elec- 
tric toothbrush/" beams a Min- 
nesota chemical counselor, "My 
Olds 86 diesel coupe gets 23-plus 
miles per gallon on the highway, 
takes cheaper fuel, needs no 
tune-ups, and has no smog con- 
trols. And I like the sound of it!"' 

A Mississippi farmer adds, "1 
just like the fact that it's a dieseL 
Once it starts, it goes— -no miss, 
no skip, no stall. The shop boys 
are bound to go crazy. They won't 
be able to find plugs, points, 
carburetor, nor smog stuff to 
blame for poor performance/' 

And a California aerospace en- 
gineer observes, ''Overall, l see 
the Olds diesel as a car that's 
superior to the Mercedes 300D. 




Oldsrnobiie's. 35Q-cu.4nu VS diesel is 
derived from the 350 gasoline VB. 
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A NATIONWIDE SURVEY 
OF 2/366,571 
OWNER-DRIVEN MILES 

Anyone who buys a 3DOD just 
hasn't bothered to compare. Olds 
has built an obvious winner.” 

It takes a special person to buy 
a diesel automobile. Not just any- 
body owns and drives one. People 
who do have usually thought long 
and hard about their purchase. 

Retirees make up the largest 
single category among the 1000 
Olds diesel owners we surveyed 
for this report: 16-3 percent. So 
it’s definitely no! a young person's 
car. 

Sales men — particularly travel- 
fng salesmen — constitute the next 



largest group: 12,0 percent of our 
respondents. They're followed in 
turn by executives and managers 
(6,3 percent) academicians {6.3 
percent), engineers (6.0), medical 
people (5.3), and mechanics (also 
5.3 percent), Afmost as well repre- 
sented are farmers, small busi- 
nessmen, contractors, real estate 
brokers and truck drivers. 

Are these diesel owners happy 
with their choices? Obviously so, 
because a record 97.4 percent 
told us they'd buy another Olds „ 
diesel next time around, That's a 
record in the annals of PM Own- 
ers Reports and art enthusiastic 
endorsement that beats anything 
we've seen in years. 

A retired California broadcaster * 
notes, l 'My previous car was a 
300 D Mercedes five-cylinder. It 
was underpowered. The Olds is 
50 percent better on power and 50 
percent better on price." 

■'I bought this car/’ says a 
Minnesota salesman, "to get 
small-car economy in an afford- 
able, family-sized sedan. I figure 
the Olds will need less mainte- 
nance, fewer luneups, and will be 
worth more when I trade." 

A Michigan charter boat opera- 
tor:: "Having owned a Peugeot 504 
diesel, I'm fully sold on diesel 
economy. However, I wouldn't 



BY Jvl IGH AEL LAMM west coast editor 




Fuel tank holds 

lor cruising rang*; over 600 iinlub 



Olds Custom Cruder 
diesel min* Peugeot 
as diesel wagon. To 
come; Mercedes 3O0TD 



Ecstatic over their diesels. 
Olds owners, in record 
numbers, would 
buy another 



A little lower noise 
level is Ih e wish of (he 
more critical owners 
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SUMMARY OF 1978 OLDSMOBILE DIESEL OWNERS REPORTS’ 
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Engineering a winner 

Oldsmobile look Us 350-cu.-ln. Vfl and 
completely reworked it for diesel 

duly, Almost no components or Ihe 
gasoline engine interchange. 

To handle the 22.3:1 compression 
ralto f the diesel Vs's beefier crank- 
shaft utes h&lf 'inch-wider mains. 
Searing support webs have been 
filled in. Oil capacity is 7.5 quarts 
instead of the usual four. The block, 
pan. crankshaft, pistons, rods, cant, 
and everything topside are unique lo 
the diesel. And it weighs lit pounds 
more than the gasoline VS. 

Olds hoped la deliver 103.000 die- 
sels during 1S7S but has had prob- 
lems with suppliers. Thus there's a 
backlog of orders. Some 45 percent 
Of Olds diesel production goes to 
Chevrolet for Installation In pickups. 

Oldsmobile has done lots of devel- 
opment work to rid the diesel of its 
"truck' 1 reputation. Eidenerva sound 
deadening, an automatic glowplug 
system, auxiliary hydraulic pumps tor 
vacuum functions, twin batteries and 
an oil cooler in the radiator header 
lank are among its nuances. 

The diesel adds SSCO-SIOGO to the 
price of a new Oldsmobilt, depending 
on series. H f s available in the Olds 89, 
9&, and Custom Cruiser wagon. The 
Olds diesel is now available in tha 
Cadillac Seville, and a smaller, 283- 
cu.-in. VS diesel is in the works. 



learn that we could not low even a 
small trailer without violating our 
warranty. \ hope Oldsmobile will 
soon build a diesel sedan with a 
standard transmission capable of 
pulling a recreation trailer/' 

A Delaware industrial equipment 
serviceman; "The Olds has very 

f.Pfeasfl turn iq pzgc 202) 



Owners say Olds achieves lull-size car comfort with subcompacl economy. 



own another foreign car on ac- 
count of lack of service outlets.” 
and he adds, “ „ . . there has been 
some comment on the noise of a 
diesel. I find nothing objection- 
able, 0 

Economy of Operation ranks 
No. 1 among owners' specific 
likes. A field sales engineer for a 
Michigan switch company says, "I 
pick the self-serve stations where 
I pay 53,9 cents a gallon for No. 2 
diesel fuel." 

A Georgia real a u rant franchis- 
er: "We put 40,000 to 50,000 miles 
a year on our cars and have been 
trading every year, Bui with this 
diesel, we hope fo get 150,000 to 
300,000 miles. 1 ' 



An Iowa engineer figures, "The 
diesel engine option's true cost 
pays for itself in 15,350 miles 
when compared with a similar 
Olds SB with a conventional V8. I 
get about 20 mpg in town and 30 
on [he highway and spend less on 
maintenance. 11 

Two traditional diesel handi- 
caps are noise and power— -Too 
much of one and too little of the 
other. But neither drew many 
complaints this lime. Only 12.1 
percent of our respondents men- 
tioned noise, and a mere 4.2 
percent voted for more horses, 

An Illinois school business 
manager mentioned, "On the top- 
ic of power, I was disappointed to 



SEPTEMBER 1976 



1t5 



* 

Kids will have hours of fun in this 
spacious, open-to-outdoors playhouse. 

by Pauf Levine 







Safe, sturdy playhouse features coniflmpo- 
rary styling with an integral door panel. 



a contemporary playhouse 
that will please your young ones 
and give them a place to entertain 
their friends* 

Handaome red knotty cedar aid- 
ing, in a diagonal pattern,, is used to 
side a sturdy, plywood-s heath ed 
frame of 2x3 a. Four circular cut- 
outs, one in each wall, help soften 
the angularity of the simple cube. 
They also dramatically set off the 
entrance, two large, round windows 
and a louver wail. 

Framing the cube 

Begin by constructing frames for 
floor and roof panels as shown in 
the framing plan on page lib. Cover 
one aide of each with ’li-sn. exterior 
plywood. In order to prevent chil- 
dren from picking up splinters from 
the floor, uae A-D exterior- grade ply- 
wood — A side exposed to the interior. 

Next, build the two wail frames. 
Note that the door-side panel must 
be ^4 in. shorter than the louver 
side to create a slight pitch in the 
roof, Cut diagonal braces and top and 
bottom plates for window walls. 

Now, position the floor on four 
leveled concrete block piers (foot- 
ings), Tip door and louver walls in 
place and secure through plywood 
floor to floor framing with 16d 
common nails. Add the bottom 
plates for the two stutfless walls and 
tie into door and louver waits with 
tower diagonal braces. Checking 
squareness with a level or framing 
square as you go will assure accura- 
cy and make sheathing and siding 
easier. Use 3-in, No, 16 fh screws to 
fasten braces to studs and plates. 

The easiest way to assemble the 
top plates for the studless walls is 
to nail them to the roof section 
while it's still on the ground. After 
positioning the roof unit on top of 
the walls, toenail it to the two top 
plates already in place, using 10d 



common nails. Add upper diagonal 
braces, checking for plumb as you go. 

Sheathing and aiding the cube 

Before yon start to sheath the 
framed cube, make a rudimentary 
compass for marking the circular 
window openings. First draw a line 
down the center of a narrow atrip of 
plywood which is at least 23 in, 
long* Drill two holes % in. apart, 
about 1 in, from one end. At the 
other end, drive a lOd nail to act as 
a pivot, through a point 27 in. from 
the closer of the two holes. The 
compass can be mounted oil a scrap 
plywood crosspiece between the 
middle two studs of a wall — or when 
that is not possible, it can be 
centered on a stake fashioned from 
a 2x3 and driven into the ground. 
In any case, the pivot nail must be 
positioned in the center of whichev- 
er face of the house you are about 
to sheath. Find centers by tacking 
four small nails at the corners, then 
tie two pieces of string diagonally 
across the face. The center will be 
where the strings intersect. 

Use *K-in. exterior plywood (best 
side to the interior) to sheath the 
four walls. On all sides except the 
entry side, the sheathing can be cut 
into 12-in. -wide strips and nailed on 
aa shown in plans on page 113, The 
door side should be sheathed , leav- 
ing an opening for the entrance. 
Recheck for plumb as you go. 

Draw circles on wall faces using a 
pencil inserted in the outer hole of 
the compass arm. Use a sabre saw to 
cut out the circles on three sides, Do 
not cut a circle out of the door wall. 

Use ®d galvanized finishing nails 
to secure cedar siding to 2x3s 
beneath sheathing. Using a nailset, 
set nails. When you install siding at 
the roof line, take care to make it 
appear horizontal, 

A good method for cutting out 



the circles in the siding on the 
window and louver sides ia to first 
nail the cedar in place,, letting the 
ends run ragged beyond the circum- 
ference. Then use the inner hole of 
the oompasis, with pencil, to scribe 
a circle. Make finished cut with a 
sabre saw. (See drawing, page 113,) 

On the door side, the cedar aiding 
boards have to be individually pre- 
fit, marked, removed, cut and then 
nailed in place. 

Construct the door as shown and 
hang it between middle studs which 
act as jambs. Fasten the cedar 
siding on the door through the 
plywood from the inside. The cedar 
must be beveled back on the hinge 

side of the door to allow for open- 
ing clearance. 

Finally, rip ^4 -in,- wide strips 
from siding material to make cedar 
trim. Nail it in place with 8d 
galvanized finishing nails. 

To save time, you can substitute 
1x2 pine for cedar trim at corners. 
Adjust dimensions accordingly. 

Making the louver wall 

First rip 45° bevels on both edges 
of 1x4 pine stock and then cut into 
l7V s -in, lengths. Nail slats to three 
pairs of 1x2 uprights, leaving a %- 
in. overhang as shown in plans. The 
three completed louver units are 
face-nailed through uprights into 
the studs. Now you are ready to cov- 
er the playhouse with penetrat- 
ing wood preservative and two coats 
of spar varnish. The wood panel of 
the door aide was given two coats of 
exterior enamel. 

Installing the windows 

When the finish is dry, you arc 
ready to cut and install the trans- 
parent sheet acrylic windows. Have 
a helper hold the plastic against the 
outside face of the window wall and 
trace the circle opening from the 
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Halch opening is cut between two rollers, 
trimmed with cedar and then filled wtlh 
sheet-acrylic lld r Nole: Roof access may 
not be safe for very young children. 




Improvised plywood compass allows you to scribe perfect circles on cedar walls. 
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Diagonal braces odd rigidity to the window 
walls. Cut 2 Jt3a ec that Ihey III inside the 
corners end are langenl to Ihe circular 
cutout in the plywood. 



imdde DiitJi the protective paper cov- 
ering. Remove the plastic and en- 
large the circle tracing au that the 
ratliiiH ia 1 n in. lunger, Cut mi thin 
second line, using it sable saw with 
a Jine-ttKith. hollo w-grau nd blade. 
Spread silicone sealant along the 
jnner lip ■ i-f the window frame ami 
pre.su. the window into place. You 
can bend the plastic slightly in 
order to bring it inside the house. 

You ran make the optional loose 
hatch skylight from a strap piece 
of transparent acrylic. The opening 
perimeter is trimmed w ith :s ^ x "i- 
in, cedar. The transparent lid, sized 
1 in. larger than peri meter trim on 
all sides, is simply screwed to a frame 
made of the ; 'u x :i i-in, cedar* 

Safety check 

Children's playhouses cannot Ik* 
made too safe. When you're finished 



building this one. make a thorough 
check for hazards. Pull out all 
protruding mills and sand smooth 
any rough spots or splintered cor- 
ners, The entry step, from grade 
level onto the floor, should be suited 
to the si?.e of your children. Do not 
make il any higher than d in. 

AL this point, ynu can relax and let 
the kids loose. PM 



MATERIALS LIST— PLAY-CUBE 
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Before pressing, apples are pil&d 
on grinder "rooftop. '' From there 
they are fed into hopper. In Stop 
3, juice drains into dean pail; 
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Ip Step 2. press Is 
opened Iq receive a 
begfpl of apples that 
have been run through 
the grinder (In Step 
1), For maximum por* 
'ability, pres* simply 
reels upon a pair of 
■hop-built sawhorses 
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Just in time for this year's appie crop— a 
press that is easy to build and to use, 

by Kathleen Stilwell and Mark Jensen 



Y ou can make the moat of this 
year's apple crop if you have 
your own cider press. The prototype 
shown on the facing page— which 
consists of n sprocket-wheel grinder 
and a clam-shell-design press*— has 
yielded aa much as 12 gallons of 
juke in aii hour when operated by 
just one person. Using portable 



power tools and some caref ul crafts- 
matiship, you can build your own 
press, grinder and sawhorse stand 
for about half the cost of manufac- 
tured units. 

There's nothing quite like tangy. 
sweet cider as a family drink in the 
fall. Happily it's possible to freeze 
the juice for drinking later. (If 
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Back view of this closed elder press shows 
the three hefty hinges need on the unit. 
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you're planning to ferment it. re- 
member that making hard cider is 
subject to the same restriction a as 
wine and beer making.) 

After pressing for cider use the 
leftover apple pulp to make apple 
butter, or use it as garden com float, 
Bury the pulp rather than spreading 
it on top of the soil. 

Begin work on the press by con- 
structing the 24x36-dn, rectangular 
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MAKING CIDER 
ACROSS THE COUNTRY 

Most cider makers agree lhal a blend 
of apple varieties makes the lustiest 
elder. A few crabapplas added to a 
batch of cider made from blander va- 
rieties can park up its taste. In the 
northeastern stales McIntosh, Jona- 
than, Rad Delicious and Golden De- 
licious are among those varieties that 
make the best cider. In I he middle 
and sou (hern states the Red Deli- 
cious, Golden Delicious and Jonathan 
are also good choices; in the Appa- 
lachian area Si ay man Winesaps are 
good. Red Delicious and Golden De- 
licious are favorites in the northwest- 
ern slates. Experiment by blending 
varieties until you get one you like. 
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The tightly secured pressing chamber al- 
low* one person to crank out as much as 
12 gallons of apple juice in one hour. 

MATERIALS LIST— CIDER PRESS 
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MATERIALS LIST— COLLECTION BOARD 
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frame made of 2 x4h, Make six ribs. 
Nest the bottom three ribs in the: 
frame. Then cut a 1 4- in. -square 
plate of plywood and nine 1 1-in, 
IxUs to screw to the inside end of 
the frame. Fasten 13 sanded and 
rounded 1x2a into the bottom half 
with IMi-in. No r 8 wood screws 
The corner 1x2s must be notched 



to Jit the slant of the ribs. Attach 
the top 1x2s an the top ribs will 
align with the bottom three riba. 
Hinge the top to the bottom with 
strap hinges at the back and catch 
locks at the front. A chain keeps the 
top front falling too far open. 

When assembling the plunger, re- 
member the action achieved will be 
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The open cider press 
1$ ready lor Ihe big 
squeeze. It will re- 
ceive 1 a bag of apples 
that has already gone 
through the grinder 
end been crushed, 
Even as the apples 
ere being loaded, 
tome of the juice will 
collect underneath 
Ihe press in the col- 
lection hoard. 



FRONT VIEW OF UPPER SECTION 





FRONT VIEW LOWER SECTION 
I LEAD SCREW ANQ CRANK OMITTED | 





GRINDER FOR CIDER PRESS 



a push-pull type. The jack, being 
cranked into ii threaded block, wilt 
be pushing the pipe and plunger 
plate into the chamber. 

To convert the car jack, remove 
the three lew standards, Replace the 
crank-handle rivet with a 
bolt. Weld a crossbar made of I'n- 
in. strap iron to two 30-in, lengths 



NOTE: AU W PLYWOOD 
ASSEMBLED WITH 1" NQ B 
FH WOODSCREWS 



END VIEW | COVER RE MOVED I 



of pipe. Insert the jack and clamp it 
with wet collars above the 

thrust bearing and below the cross- 
bar, Screw on the pipe flange. 

To maximize a tight fit, cut the 
plunger-plate slightly overside, ('ov- 
er it with lengths of 1x2a and trim, 
Assemble the plunger and plate 

tPtotltV turn !p pjigv J02J 
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3 tools you should know about 



Brackets improve sawhorses 

Though a pit i r of sawhorses is 
undoubtedly one of a carpenter's 
most valuable tools, they can be 
inadequate for certain chores, such 
as laying out plywood paneling. 
Lack of stability can cause costly 
marking and cutting errors, If you 
tackle n lot of jobs away from your 
workbench, you might want to con- 
sider buying a set of Sawhorse 
Table Converter Brackets. Using the 
bracket*, u pair of 2x4s cut to suit 
and a piece of plywood, you can 
quickly set up a sturdy carpentry 
worktable or roomy scaffold for 
painting and siding jobs. The 
brackets come four to a package 
with win gn uts for lit, Loclan, Inc>, 
Bos 83, Lawton, Gkk. 73501, 




Attach brackets io sawhorse cross mem- 
ber, put 2x4 In channel, tighten wingnut. 




Accessories for a level 

Use these Adjustable Level Stand- 
off* with a standard 1-beuni spirit 
level to determine level and plumb 
between surface points — even if the 
surface is uneven, distorted or 
bowed. The Stand-offs help correct 
for out-of-plumb brick courses on 
corner constructions. Or use them 
to get over obstacles such as wood 
braces or crosspieces on the sur- 
face line that you want to level. 

Stand-off clamps are extruded 
aluminum with ccrros ion -resistant 
black anodised finish, They’re 
spring-loaded for position adjust- 
ment, 

A pair is $7 from Rich Manufac- 
turing Con, Box 413, Bound Brook. 

N.J. 08805. Pair of Stand-offs attached to level aa in akelch above lets you check rough surface. 




Self-adjusting wrench 

Wonderench self-adjusts to firmly 
grip nuts and pipes that need 
loosening or tightening. The 
in, wrench, priced at $10, has a 
maximum jaw opening of 9/16 in* 
The SUj-m. sixe, $16, open* to !'«■ 
in. Together they sell for $23, 

The more pressure you apply to 
the wrench handle when turning, 
the tighter the jaw grip becomes. 
For tightening, use the wrench 
with the name side up. For loosen- 
ing, place the name side down. The 
toots are made by KGJ Internation- 
al, Secor Rd., Mahopae, N.Y. 10541. 
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Solar- heated 
shed you can build 
In your backyard. 

Use It for storage, workshop 
or a polling shed. Or 
adopt It 1o heat your pool 
and domestic hot water 



Insulation; How much Is enough? 

Should you believe It when you're advised! to 
pour more Insulation into wall and floor cavities? 
Here are facts and figures that will 
help you decide when enough Is enough. 

Solar products for your home. 

WeVe rounded up a posse! of solar products 
that you don't have to be rich to own right now 
Extra Solar units you can install yourself, 

Plus more . . . lots morel 



PreeaiflHd by ftVft FopylarMta^KinJa 
Home 4 Shop DsfWrtmonh HARPY WICKS. EdWor 
JOSEPH PROVFY PENELOPE ANGEU. 

DON MANNED Art Dir^cl 
VICTOR CHASE, Com tnjtot 








Only from GHdden».lnsul-aid 

A latex vapor barrier that goes on like paint, 
and can actually help insulation work 

more effectively. 




Glidden Insuhaid works with insulation to 
reduce heat loss through walls and ceilings. When 
you apply Inauf-aid to your interior walls it forms 
a vapor (moisture) barrier which improves the 
effectiveness of insulation by keeping it drier. 
The drier the insulation, the more 
heat you retain in your home. And. 
the more moisture that stays inside 
your home, the more your winter 
comfort and health may hr improved. 

The life of the wood, metal within the 



wails and paint on the outside of your home 
may even be extended, 

Insul-aid is the only latex vapor barrier 
coating that more than meets FHA standards 
for vapor transmission. 

Insul-aid is what today’s energy - 
conscious consumers are looking for 
Get started, put Insul-aid to 
work in your home, even if only a 
room at a time. Check the Yellow Pages 
for the Glidden dealer nearest you. 




Paint you van be loyal to. 

OSS auooEH an At in gu e i is sms 

* •» ■■ »- 1 ■ *. . p. . . • i a> . ■ • •. 







SOLAR- 

HEATED 

STORAGE 

SHED 

YOU CAN 

PUT UP 

YOURSELF 

Designed by solar-expert architect 
Harry Werming, PM's back-yard 
beauty can serve many uses. 




T he uses for a back-yard structure 
such as this one are practically endless. 
Depending on your own particular require- 
ments. it can serve as a workshop, green- 
house. a pool cabana or even be used as a 
storage shed just as is shown in these pic- 
tures of the prototype. 

Conventional construction methods are 
employed to build this versatile structure, 
and Its 2*4 framing will make the job a 
snap for the average home craftsman. 
Don't get the idea that building this little 
beauty is far beyond your skills just 
because of the solar aspect — installation 
of the so'ar panels is as easy a$ any other 
phase of the project. 

Designed lor PM 

The shed was designed by Harry Wen- 
ning, A r A, and erected to meat design 
parameters spelled out by the editors of 



Solar to Heel or panels add a beauty of (heir own, and bring in heal to 
that the building can bo utilized during the cold- weal her months, 
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Poput&r Mechanics. It I e at u res ihe 
use of passive solar collectors, bui 
you could substitute an active sys- 
tem if you should want your shed Id 
be capable of healing water (or use 
in your swimming pool or your hot- 
water system. 

For a snappy appearance ihe ex* 

terior of our shed version is covered 

with Long Ridge hnrdboard siding 
manufactured by Champion Building 

120 



Products. This is a lactory-pnmed 
type of hard board lhal simulates ihe 
board-and-batten look. Textured as- 
phalt shingles in the Tlmbaripne 
pattern of Bird & Son complete this 
simple, yet state! y-appearing little 
Structure, 

Economical post footings used 

Starting from the ground, Ihe indi- 
vidual post footings make the dig- 



gang and concrete- pouring proce- 
dure a liitie bit easier as well as a loi 
less expensive than it would be foi 
other foundations, The footings 
serve Ihe same function as a contin- 
uous fooling. 

Belore you place the concrete, 
you Should set Ihe 4x4 posts in ihe 

holes and place the concrete around 

each posh Them you place the 2x4 
double-headers around Ihe oerime- 
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CENTERLINE OP FOOTINGS 




WOOD-TONE BIRD 
asphalt shingle: 



FLASH 
SHEATHING 
COLLECTORS 
—2x4 BAFTt 

Uff‘ o.t 

^ifASCIA 
'2 K 4 COL LA 



1 * 4. 1 x S CORNER BOARDS 
(TYPICAL! 



SECTION VIEW 



£ 2 k *, W O.C, ITVFlCALl 



SIDING 



5/8" TfcG PLYWOOD FLOOR 



FOOTINGS 



5/8” SHEATHI 
[PLYWOOD! 



Nil INSULATION 



FLOOR FLAN 

SCALE VaM'D" 

Solar shed It bum ming conventional housebuilding carpentry, 
•lindard-tln tumb*r. Pott* on prototype are ml in Control* 
plart poured to feetow the frotlllrre, Not* that Insulation l» in dk- 
cated lor floor, well* and roof. 



CREOSOTE BEFORE 

PLACING IN CONCRETE 







ter of the shed on top of the 4x4 
posts, Take car© that these headers 
are exactly level, 

f The next step Is to install the 2x4 
floor system. Locate the 2x4 joists 
16 in. on center (o. c.) and along the 
S-ft. length, as shown In the floor 
plan above. Now you can place the 
5/B-ln, tongue-and-groove plywood 
floor over the 2x4 floor-framing aye- 
s' tern and fasten it. 

Next, you put up the 2x4 wall, 
Start with a 2x4 base plate on the 
* cor for each wall section, then add 
ths studs 16 fm o.c, and complete 
each wall section with a doubied-up 
top plate. 
i 

Check for correct roof angle 

Your roof framing system may now 
be put together using 2 x4s of the 
proper length. Make sure that the 
roof angle of the collectors Is ap- 
proximately equal to the degrees of 
latitude where you are working (on 
our solar shed In New York State the 
roof pitch on the collector side Is 
45 *). 

Next to go on Is the siding, 
followed by the roof sheathing on 
the noncollector section of the roof, 
Install Vi -in. CDX plywood over the 
2x4 roof framing. On top of the 



plywood put 16-lb. saturated felt 
building paper and 235-lb. asphalt 
roof shingles. 

For more efficient heat storage, 
install 3Va -in .-thick Insulation in the 
floor, walls and celling. 

You may treat the entire shed, 
inside and out, with a coat of paint, 
stain or any other finish desired, for 
the sake of neatness, we suggest 
that the exposed 2x4s which carry 
the solar collectors either be stained 
or painted before you mount the 
collectors. 

The panels used for this project 
form a passive solar system; that is, 
they collect the sun's energy to heat 
the shed only. There are no mechan- 
ical devices installed, such as fans 
or pumps, to distribute the heat else- 
where. 

Installing the passive system 

Installation of the passive system 
is quite simple. Each of the three 
4xB-ft collectors is propped into 
position and held in place by nails 
through the bottom and sides. A flex- 
ible self-adhesive sealant tape is 
placed around the perimeter of each 
panel; a task that can best be done 
on Ihe ground before you prop the 
panels into position. The metal an- 



gles and battens are then placed 
around the panels and screw-fas- 
tened to the wait studs with self- 
seating screws. 

Installation Instructions that are 
supplied with the collector panels 
are precise and spell out all details 
bo that you will find them easy to 
follow. 

In the event you should elect to 
substitute an actlvp solar system for 
the passive collectors, you can 
mount the panels in the same man- 
ner, but since they will be approxi- 
mately 3 ft. wide Instead of 4 ft., you 
will have to modify the framing 
system accordingly, 

Active system offers hot water 

In the active type of system, a 
liquid will flow through the collec- 
tors to be heated and then piped to a 
storage tank of approximately 80- 
gailon capacity to be used for stor- 
age of hot water. Since your existing 
water heater remains In your home, 
the solar system is operated In 
conjunction with your present sys- 
tem. 

Here's a breakdown of approxi- 
mate costs you'll find for the solar 
collectors (prices Include shipping 
and handling charges): 
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PRICING 

1 + SurvLile panels (passive system 



only): 

glazing panel 

3 panels @ $92 ..... $276 

Foam tape .......... 16 

Misc. akurmnum trim . . 90 

Screws , . „ . 3 



Total ,$335 

2. So far- Kal Ai rhea ter (passive sys- 
tem, but may be used for an active 
system ); 

3 panels @ £175 ... .$525 



Foam tape ... 16 

Misc, aluminum trim . . 90 

Screws . 3 

Total $634 

tight transmission tor the IVMn. 



Sun-lite glazing panel is 84 percent-— 
the "U M rating Is .46 and the tempera- 
ture service limit Is 200'F. Sun-Llte 



ignites at 95trf, 

The Solar-Kal Airheater is con- 
structed of noncorrosive materials 
and also utilizes Sun-Lite as its glaz- 
^S- 

For more Information on either the 
Sun-Lite glazing panels or the Solar- 
Kal Airheater collectors, write direct- 
ly to the Kalwall Carp., Solar Com- 
ponents DiV-i Bo* 237, Manchester, 
N.H. 03105. Its catalogue lists other 
Kalwall products and related prod- 
ucts by other solar equipment manu- 
facturers such as sealants, ta&tenera, 
installation accessories, absorber 
plates for air and water collectors, 
insulation, differential controllers and 
circulation devices for air or liquid 
collectors. It's free, and items listed 
in the catalog are inventoried for off- 
the-shelf shipment. Brochures for 
particular products and price lists 
are also available. 



Solar collection panels cover the entire rear (long} section of the $a! [box-shaped roof. 
Panels should be installed to assure that a weatherproof |olnl will be formed at ridge. 
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Roofscape by Bird. 

It makes the outside of your house 
just as impressive as the inside. 




Take a good look and you'll see 
that your roof is probably the most 
important part of your home's 
design, That's why we design our 
Bird shingles to do a lot more than 
keep the rain out. 

We use colors and textures that 
show off your roof, adding to the 
beauty and individuality of your 
home. We call our look Roofscape. 
because it blends in with everything 
from rugged wilderness to formal 
shrubbery. 



This house is wearing our heavy- 
weight Architect- 70 shingles. Their 
thick texture and deep shadow lines 
give a house rugged good looks. 
And Architect 70s will look beau- 
tiful down the road. We make them 
with two laminated layers of pre- 
mium asphalt that can't rot, curl or 
bum like wood. So they give 
Superior protection against wind , 
weather and fire. Your Bird Roof- 
scaper would be glad to give you a 
free estimate. And you'll find his 
number right in your Yellow Pages. 



Bird fid Son, inc.„ 

E. Walpole, MA 02032 

Please send me your revised, 36-page 
color booklet, "What you should know 
about roofing and siding before you build 
or remodel." I’m sending 50c in payment, 
and I’m planning to □ build □ remodel. 

Popular MecJuuHcs-Kept, “70 
Na*iK- — 



CHy- 

SiAU 1 . 



Couiiry . 
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C harges! Countercharges] Warn- 
ings! Denials! Contradiction si 
Sounds like a United Nations debate, 
no? 

Would you believe it's all about 
old-fashioned home insulation — that 
low-density porous material which 
curtails heat flow? Notwithstanding 
its other advantages, insulation 
helps keep a lid on what it costs to 
heat and cool a home. 

A study five years ago by (he then 
Federal Energy Administration re- 
vealed that seven of 10 houses in 
this country had no or insufficent 
insulation. Most people couldn't 
have cared less before 1973. Energy 
was cheap. 

But with spurt after spurt in ener- 
gy prices, people have been rushing 
to buy insulation. With the rush has 
come a preponderance of data that 
previously went unpublished or un- 
noticed. 

Do you know, for instance, that in 
April a U.$, Congressional subcom- 
mittee took to task the prestigious 
Consumer Product Safety Commis- 
sion fCPSCl for not urging stronger 
standards to govern cellulose insula- 
tion? 

Cellulose insulation is made of a 
finely-ground cellulose product, 
usually paper, but sometimes wood 
fiber. It can be poured from a bag 



between joists of an open attic floor 
or blown into place behind finished 
walls. It has good isolating qualities 
and is one of the least expensive 
materials on the market. 

The problem? Cellulose is highly 
combustible in raw form. To lessen 
combustibility manufacturers treat- 
ed the product with a borax de- 
rivative before borax became In 
short supply. Then, some reverted to 
aluminum sulfate. However, alum- 
inum sulfate produces sulfuric acid 
as it absorbs moisture, and sul- 
furic acid rots wood framing. The 
subcommittee cited, as an example, 
a warehouse in Michigan that was 
insulated with aluminum sulfate- 
t mated insulation. The structure had 
collapsed. 

If this were the only finger of 
doubt pointed at insulation, people 
could live with it But listen to these 
charges— some of which are unsup- 
ported by evidence and/or denied 
by the affected industry: 

■ Class fiber insulation may cause 
cancer, 

■ Urea formaldehyde insulation 
emits an obnoxious odor that may be 
toxic. 

■ Urea formaldehyde shrinks seven 
to 15 percent, which leaves gbps in 
the insulation. 

■ Mineral woof that is blown into 



place between walls can cause into- 1 
rior walls to blister. 

And then, there's the controversy 
over how much insulation is enough. 

It's time to put the subject Into 
perspective so you can examine facta 
and *"n on-facts 1,1 critically. This arti- 
cle, which is separated into five 
specific areas, does this for the most 
commonly used insulating materials. 

The five areas are as follows: 

1* Summary of Insulation forms 
and materials that insulation is made 
from. Advantages and disadvantages 
are emphasized. 

2. The importance of the R value, 
which is the resistance to heat of 
insulation materials. 

3. How to figure the amount of 
insulation you need to buy so you 
don't end up with too much or not 
enough. 

4. Facts about the all-important 
vapor barrier. 

5. How to read packaging fabels. 

Important; Some types of Insula- 
tion are in short supply. For exam- 
p!e r none of three suppliers con- 
tacted had bagged mineral wool 
[glass fiber or rock woof) insulation 
in stock. They could supply high- 
priced vermiculite. Two were willing 
to place an order for mineral wool 
but there would be a six-week wait 
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About R values 



R value is a number indicating 
how much resistance insulation 
presents to heat flow. The higher the 
R value, the more effective the insu- 
lation, Blankets, baits and bags of 
Insulation should be stamped with 
the R value. Don't buy any that 
aren’t, 

* Different kinds of Insulating mate- 
rials of equal thickness have differ- 
* ent R values. The following list out- 
lines the approximate R values for 
the most commonly used insulating 
materials (where ranges are given p 
they Indicate the difference in R 
i. value among manufacturers using 
the same material): 



Insulation Maximum R-Valuti 

(per Inch of 
Ihicknesa) 



Vermlculito 2.08 

Gloss fiber loose fill 2,1-2. 4 

i Rock wool loose fill £,7-3,2 

Cellulose 3, V3.fi 

Glass fiber blankets/ bails 2.T-3.7 

Rock wool blankeis/batls 3.1 -3,6 



Urea formaldehyde 4.1 

Polyslyreno, polyurethane' 6-25 



Don't deal with a contractor who 
talks in terms of Inches Instead of R 
value. Make certain your contract 
stipulates the R value of material he 
Installs, The Federal Trade Commis- 
sion warns that a claim about a 
product's thermal resistance, "either 
through generalization or exaggera- 
tion of R value, is the most common 
deceptive contractor practice." 
Combining two pieces of insulation 
will provide a sum total of their R 
values. For example, R 11 + R 19 “ 
R30. 

A point Is eventually reached 
where the benefits obtained from 
installing more insulation are too 
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CEILING 
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FLOOR 
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33 


19 


22 
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33 
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26 
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13 
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26 


13 


11 


6 


19 


11 


11 



Insignificant to Justify cost. At what 
point no one can agree. Recommen- 
dations by manufacturers and gov- 
ernment agencies vary somewhat as 
to the minimum R values that are 
reeded for a home. Here are some 
examples: 

(a) Federal Housing Administration 
Ceilings (l.e. attic floors): R 22 (R 19 
for areas with less than 8000 de- 
gree days), 

Exterior wafts; R 13 (R 11 for areas 
with less than 0000 degree days), 
Floors over unheated basements: 
R 1, 



(b) Edison Electric Institute (for elec- 
tric homes) 

Ceilings: ft 30 (R 18 for areas with 

less than 3500 degree days). 

Exterior wails (existing construc- 
tion): R 11. 

Floors over unhealed basements: 

R 11. 

(c) Council of Better Business Bu- 
reaus: 

Ceilings: R 30. 

Exterior wells: R 13. 

Floors over unheated basements: R 

19 . 

Or, use the map and chart above 
to find the recommended R value for 
ceilings, walls and floors in your 
area. Locate your home zone on the 
map and read Ua corresponding R 
values on the chart, (Figures sup- 
plied by Owens-Corning Fiberglass 
Corp,} 

R value Is the most important 
factor in insulation, but also know 
the advantages of different forms 
and materials before you buy. 




Calculating quantities 

H ere's how to figure out how much 
insulating material you'll need 
To do the job: 



1* Blanket rolls or baits 

Obtain the overall area dimension 
by multiplying length times width. 
Allow for the space taken by fram- 
ing. This Is a constant. If studs are 
16 in. on center (O.C.), multiply the 
area dimension by 0.9; If studs are 
24 in. Q.C. r multiply the area di- 
mension by 0.94. The number you 
get Is the lotaf square feet of 
blanket roll or batt Insulation you 
need. 

Example: 1250 square feet of at- 
tic floor space. Studs are 16 in. 
O.C. Thus. 1250 X 0 9 = 1125 
square feet of insulation. 



2, Loose fill 

Determine the overall square fool- 
age, considering the constant num- 
ber for the existing stud layout (see 
above). Determine the “maximum 
net coverage per bag 1 ' for the de- 
sired R value from label Informa- 
tion. 

Divide the overall square foot- 
age by "maximum net coverage 
per bag." 

Example: Overall square footage 
Is 1 125. Each bag covers 32 square 
feet to obtain a desired R value of 
30. Thus, 1125 - 32 - 35.15 bags 
— make It 36. 



am 
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BLANKET ROLLS 
□Jmenalonv; 

Thickness: variable from m to 9 in. 
Length: variable from 10 to 200 ft. 
width: 15, 19 qr 23 In. to fit 10, 20 or 
i 1 In. On center (QC) stud spacing, 
respectively. 

Beat uses,: 

Where framing is open. 

Important: Spaces between framing 

members should be relatively free of 
obstructions. 

Unfinished attic floor. 

Open ratters in attic or dormer to be fin- 
ished. 

important: Do not Insulate rafters of an 
unfinished attic. It serves no purpose. 
Open basement or crawlspaee floor 
joists. 

Unfinished walls {new-home construe Hon), 

Materials: 

Glass liber. 

Rock wool. 

Wqte; The above materials are commonly 
grouped together under the term "min- 
eral wool. 11 According to the Council of 
Belter Business Bureaus, rock wool has 
a high r insulating value per Inch thick- 
ness than glass fiber. 

Physical properties: 

Fire-resistant. 

Non hygroscopic (It Is moisture-resistant). 

Odorless. 

Vermln-and rodent-resistant. 

Required by federal aped fleet Jon to be 
nonccrroslve to metal. 

Other ct iractarlstics: 

Available with or without vapor barrier 
backing 

Advantage*: 

Relatively Inexpensive (14ft cents per 
sq. ft.}. 

Wore; Price;, quoted throughout were ob- 
tained trr n retail sources. They are 
given lor comparison reasons only and 
may differ from area to area. Prices are 
for do-it-yourself materials. 

Allows for uninterrupted vapor barrier. 
Disadvantage*: 

H.'s to be cut to siie (use heavy-duty 
shears or sharp knife). 

May Irritate skin; wear gloves and pro- 
tective breathing mask when Installing. 
Some paper vapor barriers are flam- 
mable. 

Speculation: 

Fibers inhaled from glass fiber insulation 
may be carcinogenic. CP$C stales: 
“While CPSC currently has no evidence 
supporting any pathological effects In 
humans. It Is continuing to review on* 
going studies lo determine If some type 
of agulatory action may be needed." 

BATT 

Dimensions; 

Thickness and width: same as blanket 
rolls. 

Length: 4 and 8 faet. 



FORMS AND MATERIALS 



Best uses: 

Same as blanket rolls. 

Materials: 

Same as blanket rolls. 

Physical properties: 

Same as blanket rolls. 

Other characteristics: 

Same as brankat rolls. 

Advantages: 

Easy to handle because of relatively 
small size. Less work involved to in- 
stall; butts are precut. 

Disadvantages: 

Over an area longer lhan a It. breaks 
occur In vapor barrier coverage, re- 
quire taping. 

Gome paper vapor barriers are Hamm able. 

Waste resufls if trimming has to be dona 

May Irritate skin or nose. 

More expensive lhan blanket rolls (23ft 
cents per sq, ft). 




Speculation: 

Same as blanket rolls, 



FOAM 

Malarial; 

Ursa formaldehyde, which Is combined 
with a catalyst so It can be f oread from 
a nojzlo under pressure. Foam sola 
within 10 to 60 seconds. 

Best use*: 

To Insulate exterior walls that are en- 
closed (existing structures}. Urea for- 
maldehyde loam Is a contractor in- 
stalled malarial. 

Coat; 

50 cents per sq. ft. (varies with area, 
contractor). 

Area* of disagreement; 

"If properly manufactured and installed, 
urea formaldehyde products can meet 
accepted levels tor llammability safety, 
but they are not 'fireproof' as distrib- 
utors sometimes claim (CPSC), 

"The normal linear shrinkage of urea 
formaldehyde foam Is in the seven to 



15 percent range" (Modern Plastics En- 1 
cyclopedia, 1975-78, supported by a 
test conducted by the Bureau of Stan- 
dards), On the other hand, the Nation- 
at Association of Urea Formaldehyde 
Insulation Manufacturers claims normal 
shrinkage Is one to three percent. 
Another possible hazard linked with , 
urea formaldehyde Insulation is emis- * 
slon of toxic fumes after the product 
has been installed. Improper mixing " 
and curing of this product can con- ' 
tribute to production of such fumes" 
(CPSC). 

Advantages: 

One of the most effective insulating n 
materials (Inch-for-lnch thickness) 
available. ( 

"Rapco-Foam will not hydrolyze (l.e., ab- 
sorb moisture), Molstura absorption In 
wet cavity wall over 24-hour period, ' 
two percent by weight" (Rspperswlll 
Corp., a producer of urea formalde- 
hyde). 

Disadvantages: 

If Installed in an attic, high temperature J 
may causa the material to dlslniegrete t 
and fumes to seep into the living 4 
quarters, 

"Quality of application to date has been 
very Inconsistent. Choose a qualified 
contractor who will guarantee his work" ■, 
(Department of Housing and Urban 
Development), 1 

LOOSE FJLL FOR POURING 
Material*: 

Rock wool. 

Glass fiber. 

Cel lu fose. 

Vermlcullte (manufactured from light- 
weight mica rock), 1 

Beit use a: 

Attic floors, especially those Interrupted 
by framing, piping that would reduce 
the effectiveness of blanket rolls, and 
those having nonstandard stud spac- 
ing. 

Finished ox led or waHa If ths home has 
exposed openings In the atlle that al- 1 
low pouring of Insulation down between 
the studs. 

Coal: 

Cellulose; 10 cents sq, ft. 

Rook wool: 15 cents sq. ft. 

Glass fiber: 1-6 cents sq. ft. 

Vermlcullte: 33 cents sq. It. 

Physical properl tea: 1 

Rock wool and glass fiber: Same as 
blanket rolls. 

Cellulose; Not fire-resl slant If untreated. 
ivoib; CPSC warns that cellulose Insula- 
tion, although treated, can catch Are 
If subjected to Name or spark. Do not 
Install near light fixtures or heat ducts. 
Federal specification HH-1-St5C re- 
quires I hat If starch Is added to ceilu- , 
lose Inairlallon, the manufacturer cer- 
tify In writing that the product has bean 
chemically treated to real si vermin. 
Odorless. 

Hygroscopic — will absorb moisture and 
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beeoma less effective. 

Some chemicals (aluminum sulfate is one) 
that are used to treat cellulose are 
corrosive 

Vermlculltft: Least flammable insulating 
material with zero rating for all three 
Underwriters Laboratories tests (flame 
spread, fuel contributed, smoke de- 
b vole pod— sea "Reading Labels/ page 
13&>. 

I Odorless. 

Vermin -and rodent-resistant, 
i Nonhygroscoplc. 

Noncorroalve, 

Advantages: 

AH pour easily and till holes and gaps 
'* readily. 

From the standpoint of insulating value, 
' cellulose provides the most per Inch 
thickness, followed by rock wool, glass 
fiber and vermiculite. According to the 
Department of Housing and Urban De- 
velopment, cellulose has “about 30 per’ 
cent more Insulation value than rock 
L wool for the same installed thickness/' 




Disadvantages: 

A separate vapor barrier (heavy poly- 
ethylene) should be laid before in- 
sulation is poured in an uninsulated 
attic. 

Mineral wool has tendency to sag when 
installed in walls. 

Must bs con tractor- installed. 

LOOSE FILL FOR SLOWING. 

Materials; 

Rock woof. 

Glass fiber. 

Cellulose, 

Beat uses: 

Finished or unfinished attic floors. 

Finished exterior walls. 

Coal: 

Materials cost same as loose fill for 
pouring. Add 10G percent for contractor 
installation'. 



Physical properties: 

Samo as loose fill for pouring. 

Advantages; 

Same as loose fill for pouring. 

Disadvantages; 

Same as loose fill for pouring. 




Rigid board, 

Dimensions; 

Some are precut % * 13% x 48" to fit 
between standard 2 Yz" wide furring 
strips sat 16* on center. Also available 
in 24* length yp to 4* thick. 

Best uses; 

Basement walls. 

Materials: 

Polystyrene. 

Polyurethane. 




Physical properties: 

Combustible. Must not be exposed to 
open flames, sparks or other excessive 
heal. Must be covered with a minimum 
gypsum walfboard. 

Vermin- and rodent-resistant. 

Moncorrosive, 

Nonhygroscopic. 

Advantages 

Extremely high Insulating value, 

Precut size referred to above fits be- 
tween furring strips. No adhesive or 
tacking required. 

Easily trimmed fuse serrated knife). 

No vapor barrier necessary. 



What you should know 
about vapor barriers 



A vapor barrier prevents waler 
vapor from condensing and 
collecting In new insulation and on 
wood framing. Vapor control is also 
maintained by assuring adequate 
ventilation so don't cover attic 
(either gable or soffit) or crawl- 
space vents with insulation. 

Most people assume that materi- 
al used as coverings on mineral 
wool blankets and baits are vapor 
barriers, but these do not com- 
pletely bar moisture transmission. 



WITH VAPOR BARRIER 




WARM 



COLD 



AIR 



AIR 



IS LB 



!>heai him:; 



COhiCi.f*BATlOh 



WITHOUT VAPOR BARRIER 



These membranes are satisfactory 
for some vapor barrier purposes. 
Where no membrane is attached 
to the insulation, a separate vapor 
barrier is necessary. Materials that 
may be used as a vapor barrier 
include: 

■ Polyethylene sheeting, 2 mils or 
thicker in the attic and walls, and 4 
mils or thicker as ground cover 
under slabs or over crawl-space 
earth, 

■ Foil-backed gypsum board. 

■ Waterproof laminated asphalt- 
coated paper, 

important; Always install a vapor 
barrier facing the "warm" side of 
the wall, the aide heated in winter. 
If blanket roils or bafts with vapor 
membranes are to be installed over 
existing attic insulation, remove the 
membranes of the new insulation or 
slash them free with a knife. If a 
membrane is slashed, install new 
blankets or baits with the mem- 
brane side down. If you damage the 
vapor membrane during installation 
use tape for repairs. 

Caution: Some vapor membranes 
are llamable. The National Mineral 
Wool Insulation Assn, warns that a 
membrane with a flame spread 
greater than 200 (see "Reading la- 
bels") be marked as follows: "This 
vapor barrier is flammable and 
should not be left exposed. Special 
care should be taken when working 
close to the facing with an open 
flame/ 
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Reading labels 

T he federal government and the 
American Society for Testing and 
Materials (ASTM) have set minimum 
specifications and standards for cel- 
lulose and mineral wool loose-fill 
insulation. On those that apply to 
cellulose. Packages should slate 
that products moot those specifica- 
tions. 

1, Fed. Spec. HH-1-51 50 — "Insu* 
latlon, Thermal (Loose Fill for Pneu- 
matic or Poured Application): Cellu- 
losic or Wood Fiber/' 

2. A STM Standard C739-73— 
''Standard Specification for Cellules- 
io Fiber (Wood Base] Loose-Fill 
Thermal Insulation/ 1 
The following are minimum speci- 
fications that apply to mineral wool: 
1, Fed, Spec, HH-1-1030A—" Insu- 
lation, Thermal (Mineral Fiber for 
Pneumatic or Poured Application)." 

2. ASTM Standard C236-68— "Test 
for Thermal Conductance and Trans- 
mittance of Built-up Sections by 
Means of the Guarded Hot Sox/ f 

3. ASTM Standard C&B7-71 — 
"Recommended Practice for Deter- 
mination of Thermal Resistance of 
Low Density Fibrous Loose-Fill Type 
Building Insulation/' 



Underwriters Laboratories (UL) 
also evaluates insulating materials 
with respect to flammability. Accord- 
ing to UL, "If the material has 
passed the UL testing program and 
the foi low-up factory inspections to 
ascertain that the product is the 
same as that which was originally 
tested, then, and then only, can the 
maker use the UL classified marking/' 
The UL marking indicates "flame 
spread/' "fuel contributed" and 
"smoke developed,” "Flame spread" 
rates how quickly the material burns, 
"Fuel contributed" rates the materi- 
al's contribution as a fuel, "Smoke 
developed" is the amount of smoke 
the material generates. Ratings are 
based on a comparison with 
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UL label givei Information concerning 
insulation'* burning characteristic*. 



n on com bu sti bl e (a sbesto a-c emen t 

boards), which is zero, and with a 
combustible (untreated rad oak lum- 
ber), which is 100- 
In the sample label (below left) the 
flame spread of the Insulation batt or 
blanket is 25, which means It burns 
one- quarter as quickly as rod oak. 
The Insulation contributes fuel to the 
fire one-half as much as red oak. 
Thus the value 50. The insulation is 
also rated 50 as a smoke developer. 
You may see a label similar to the 
second sample (right). The FHC 
25/50 designation means that the 
product has a flame spread of 25, 
and fuel contributed and smoke de- 
veloped values of 50. FHC stands for 
"Fire Hazard Cl ass if Scat ion." 
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Thlt Specification ter (abating bon* (Normal 
Inaulillon, predated by th* Department oi 
Commarct, giv*» easily understood product In- 
formation to consumers at the point of talo. 



Uniform home Insulation labeling 



T he Department of Commerce 
has proposed that manufactur- 
ers of home thermal insulation 
voluntarily adopt a uniform label 
to aid consumers. The label will 
list an Insulating product's chemi- 
cal material and form, along wFth 
its safety rating, area of coverage, 

R value and recommended appli- 
cation. Home insulation Is the first 
product selected under new Vo- 

Booklet on blown insulation 

M ineral Blowing Wool," a 
technical guide for pneumat- 
ic Installation of fiber glass and 
rock wool in residential and other 
light-frame construction, has been 
published by the National Mineral 
Wool Insulation Association, 
Although the manual is In- 
tended primarily for insulation 
contractors and their application 
crews, It Is useful to builders, 
home improvement specialists, 
building Inspectors, utility repre- 
sentatives, home owners and oth- 



luntary Consumer Product infor- 
mation Labeling Program (CPILP), 
The government is seeking Indus- 
try support, and if manufacturers 
participate, most types of insula- 
tion will be tested, rated and 
labeled. The National Bureau of 
Standards will select test proce- 
dures end design a label that can 
be easily understood by consum- 
ers (see sample at left). 



ers who want to understand the 
techniques of installing blowing 
wool. 

The 28- page, illustrated booklet 
gives guidelines for planning crew 
operations and detailed Instruc- 
tions for blowing mineral fiber 
Insulation Into attics, stairways 
and sidewalls. 

Single copies (50 cents) are 
available from the National Miner- 
al Wool insulation, PM 878, 362 
Springfield Avenue, Summit, N.J. 
07901. 
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SuperSander 

It HI itn^rfnrmc SuperSander cuts faster Lasts longer. CARBORUNDUM 
1 1 UU I v-J I 1 1 lv And resists tearing belter than ordb 



SuperSander cuts faster Lasts longer. CAnBORLMSiDUM 
And resists tearing belter than ordi- 




nary packaged sandpaper. Try it 
You’ll agree SuperSander is the 
best sanding product you ve ever 
used, or Carborundum will give you 
your money back 

Look for SuperSander belts, sheets 
and pressu re sensitive discs wherever 
you buy power sanding supplies. 

Or write for the address oMhe Super- 
Sanderdealer nearest you 
The Carborundum Company 
C onsu m e r P rod u cts D i v ision 
P O. 00X337 

Niagara Falls, New York 14302 



ordinary 
sandpaper 
up to to to 1. 
And that’s a 
promise. 










7*olar products 
you don't have to be 
rich to buy 



F or everyone who is interested In 
giving solar collection a try — but 
not quite ready to remortgage the 
house to do it, PM has shopped 
around and come up with the follow- 
ing inexpensive space-heating , wa- 
ter-heating and solar-shading de- 
vices. Space -heating units are small 
and do not store heat, thus limiting 
them to daytime booster heating. But 
they provide a way to plunge into 
solar without extensive renovations 
and great expense. Water heaters 
are one of the most Gost-eff active 
ways to use solar energy, but require 
basic plumbing skills. Solar shading 
devices are actually more effective 
than conventional shades, blinds and 
draperies, and they are just as easy 
to install. 



One for your window 

This unit retails for $370, weighs under 
55 lbs,, end can be installed in about 30 
minutes. Sun Spot uses an automatic 17 
W. blower that moves 55 cu. It. of air per 
minute. A thermostat activates the blow- 
er whom the sun heats the collector's 
absorber plate to 1Q B F. above room 
temperature. The blower shuts oft when 
the plate cools to within fl^F, of room 
temperature. Even with the temperature 
outside in the high teens, IE can produce 
1 40-145* F, air, claims the manufacturer. 
Unit comes with a two-year warranty. 
Sun Spot will soon offer additional solar 
window unit kits; one will allow rock 
storage of solar hoot. For more informa- 
tion, write to Sun Spot Research, 1D70 
South Leyden, Denver, Colo, 00224, 





FOIL-SURFACED FOAM INSULATION 



SUM SPOT, 
SECTIONAL VIEW 



ALUMINUM ABSORBER 
PLATE 



GLAZING 



eo CFM 

Electric 

blower 



HOT AIR 
OUTLET 
VENT 



ROOM AIR 
INLET VENT 



EXPANDED 

POLYSTYRENE 

INSULATION 



DOUBLE AIR PASSAGE 




There a he blows 

The compact 75-lb. Isis solar heater 
In corporal as a blower, differential ther- 
mostat and monitoring thermometers In 
one unit which Installs in a window. It 
Balls for 3549, 

Although the solar collector la fixed in 
a vertical position, the low southern-sky 
trajectory of the winter sun prevents this 
from being a significant drawback. Some 
efficiency may be (cat during the spring 
when heating is still required end the sun 
is rising to its summertime peak. 

The typical hot-air output for a day 
whan the sun Is shining Is enough lo 
heat a 19 * 15 - 11 . exterior room in the 
average insulated house (2300 BTUs-per- 
hour loss}. The maker offers a one-year 
parts warranty. Write to Impac Corp.. 312 
Bolondeau St., Keokuk, Iowa, 52533. 



SOLAR PAK 





An ugly duckling that works 

Silted by Its manufacturer as Including 
“The World's Ugliest Solar Collector," 
this window unit sells lor $335. It 
includes 100 sq . ft, of a flexible polyeth- 
ylene collector, flexible hose, and the 
air-handling unit uvilh blower and ther- 
mometers showing room and collector 
temperatures. A thermostat that turns the 
blower on when the collector reaches 
00* F r is 316 extra. 

The fascinating part of this unit is the 
collector itself (shown in cutaway), Be- 
cause the collector can be situated sepa- 
rately from the air handier and ducted to 
it. the room you wish to heat doesn't 



evon hove to have a south-facing win- 
dow. You can locate the collector around 
a corner if necessary. 

In operation, cold air blows through a 
serpentine duct in the absorber unit (see 
drawing). Air is then released between 
the absorber unit end lens and Hows out 
the hot-air duct, Temperatures of up to 
14D* F. can bo achieved, the manufactur- 
er says. The collector can be purchased 
separately. Life expectancy is three to 

five years. 

For additional Information, write to the 
Chicago Solar Corp,, 5151 IMprlh Harlem 
Ave,, Chicago, til. 60656. 
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McCulloch just mode 
a good deal great 

Mac 110 now just $ 74 95 
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FEATURES 


McCUlLOCH 

mac no 


POULAN 
MICRO 25 


HOMELITE 
XL 10 


SEARS 

35201 


REMINGTON 

YARPMASTER 


PR ICE ' MonutacTursf i vugg<? r jiad 1 n. r ; 




579.95 


584.95 


$79.99 


$69.95 
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AUTOMATIC OILING 
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*Save $15 on Mac 110 from September 1 through December 31, 1978 

The lowest priced chain saw with Chain Brake. 






nil McCulloch 



WITH CHAIN BRAKE 



SAWING IS BELIEVING 

McCulloch Corporation, Los Angeles, Californio 90009 





Solar hot water 

This system relies on convection and 
gravity to circulate heat transfer fluid — 
and requires the tank to be placed high* 
er lhan the collector*. Antl-lreeze, heated 
in the collector, naturally rises to a heat* 
exchanger jacket surrounding the 66-gal. 
tank holding the potable water. Cooled 
antifreeze then drops dawn lo the collec- 
tors to bo reheated. 

The water tank Is connected lo l he 
home's cold-water source and l he other 
line runs to a conventional water heater. 
The apparatus can be placed on the 
ground; the maker provides plans for a 
platlorm to raise the tank, Costs SS6Q 
Uom Zomoworks; see address below. 




PASSIVE WATER 
HEATING SYSTEM 

BLACKENED COPPER 
ABSORBER PLATE 



SOLAR TANK, 6S GALLON 
capacity (AUXILIARY - 
MEAT ELEMENT OPTIONAL) 



ALUMINUM 
COLLECTOR BOX 



HEAT 

EXCHANGER 

JACKET 



COLD PRE. HEATED 
SUPPLY WATER TO 

WATER HEATER 
OR TO LOAD 







UnB., 

SEALANT || 



SlUCOftl 



UJC 



FURSOI 



BUR 



When you want to tackle a caulking, sealing* coating or adhesive job 
and be done with it -grab a selection of Dow Coming home maintenance 
pmduct& You can't do better 

Dow Corning Silicone Rubber Paintable Sealant is a flexible, 
paintable sealant that seals up energy 'fobbing cracks and crevices around 
doors and windows. 



Dow Corning Silicone Rubber Coating is tough, flexible, tong- 

lasting protection you brush on to prevent water leaks around chimneys, 
vents, and flashings. Versatile, too. Use it almost anywhere. 

Dow Corning Urethane Bond is for gluing jobs you want to do 
only once. Strung as epoxy, but much easier to use. 

Dow Corning Silicone Rubber Bathtub Caulk provides a per- 
manently flexible, tight, waterproof seal around tub, shower, or sink. 

See your local home center or hardware store for Dow Coming home 
maintenance products. Do it right . N< >w, mi * * /v>nA nn a r* 
Dow Coming Corporation, Dept. Bk8567 LJsJVV (A#uV//VIj 
Midland, Michigan 48640, 

Cosbcutling sihcorut products from Dow Cor tuny 



IW.W I ilHh.'M,. 




Super simple solar hot water 

Available in two sizes 142-gal, for $280 
and 68-gal for $390), the Pro is a very 
simple domestic solar water heater. IL 
consists or a black, glass-lined tank 
placed outside I be south side of your 
home with a double-1 aye/ acrylic cover 
to help retain heat A 2-in. thick; rigid 
foam Insulating (acket ■ also supplied to 
cover i he tank ai night and on cloudy 
days This rudimentary system serves 
b&si when ucad as a solar preheat tank 
In mild dimes. It can be hooked up 
between the cold-water supply line and a 
water healing system From Zomeworks 
Carp,, Bok 712, Albuquerque, N.M. 871 03. 
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THERMO SHADE DETAIL 




Double-wait thermal shade 

Ther mo-shade device a hewn at left has a 
series of white, lens-shaped slats ex- 
truded from PVC. Flexible joints between 
the slats allow Ihe shade to be rolled 
Into a valance above the window. The 
combination of dead airspace In the slats 
and their while reflective surface cuts 
heat loss and gain through a single pane 
of glass about 75 percent. Cost fa $2,75 
per eq. ft,, plus $15 for the valence end 
plates that contain the spring tension 
roll-up mechanism. Contact Solar Energy 
Component Inc,, £12 Welsh Pool Rd.. 
Llonville. Pa 19353, 

Shade with high fl value 

The IS {Insulating Shade) is made of five 
layers of plastic film that roll down and 
expand to create four Insulating dead air 
spaces. Self-adhering jamb seals are 
provided for use along the sides of the 
shade to prevent air circulation. In the 
rolled -up position, an IS for a typical 
sliding glass door compresses to 2V* -In- 
dia. 

According to the manufacturer, this 
shade provides an Revalue of about eight 
when combined with an Insulated win- 
dow. The price Is approximately $2.75 
per jq. ft. from Insulating Shade, 17 
Water Sf., Guilford, Conn. 06437. Enclose 
$1 for product brochure. 



INSULATING SHADE 




COMPACT SINGLE 
ROLL DESIGN WITH 

SPRING 



ADHESIVE 
BACKED 
HEAD SEAL 



ADHESIVE- 
BACKED 
JAMB SEALS 



5 LAYERS 
EXPAND TO 
DEAD 
AIR SPACES 

LOW EM1TTANCE 
MATERIALS 
(DEVELOP HIGH 
RESISTANCE TO 
HEAT TRANSFER} 

PERMANENTLY 

SPACERS 
CONFORM TIGHT 
WHEN ROLLED 
UF-YET 
EXPAND 
WHEN PULLED 
DOWN 



EFFECTIVE 
SUMMER 
THROUGH 
WINTER AT 
WINDOWS AND 



SLIDING DOORS 



Our stove company has 
the same name as your country. 



We’re the United States Stowe Company. 
Calf us U-S. Stove (or short. We're ihe 
oldest stove company in Amedeo WV ye 
been in business since 18&9, Concentrating 
neat hand am making the best stoves and 
healers going. 

OS. S tovm'm V«dn*«d * I m 
Ami«ici T > fa vorite 
dmlatsf 

rfg so efficient and hand working it can pay 
its Own way In one winter or less with Ite 
money it saves you on heating bills 
Just feed it and it'll heat for hours — 

1 0 hours or more om one load of wood Has 
a new, improved, automatic thermostat tor 
accurate comfort control, To extend 
the heat Into other rooms, you 
can add an optional 2-speed 
blower {requires 
electricity ). You can 
install Wonder - 
wood In cme day and t ^ 
enjoy it ter many years. 



U.S. Stova'a 19th Caalary 




We've been making Franklins since the 
18911'$. Recently, we introduced our Glass 
Doof Franklin, It's got the traditional 
19th century styling. And space age 
gta&s -ceramic doors, tougher and more trust- 
worthy than any glass. Closed, they turn 
the Franklin into a terrifically efficient 
heater- — but you can still enjoy the 
beauty of an open fire. Hcw/s thsrtfor 
Yankee ingenuity? 

ILS.StuvehuaumfcoJvfBmQyo* 
hntanudiumi. 
mw^caal. 9**, ufl, 

U.wirmfri*Bdud 

J ll«riuwtw,$o' 




think of U S Stove- 
h'aii 

to I 




P* grigkvl WfaradrnOTdd a qhet 
<N* 4 hhlr to V.L Listed ltf«U and 
Lift-Tap Model ictth flmdtairv mating 
nuffoct 




Both Gfo» Doorwvi T rndMenq/ P nn*- 

An* Cipmr Li-if.h S year u-riHrn urerniTit.-. 



djTdaungnd SSKU.S. STOVE COMPANY 

£*pc PM. PmJVa TN37390 



^ ^lencb and hard LroHtm 
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22 ways you 

can save 
energy around 
your house 



T hese days a homeowner doesn't* 
have to look very tar to bee 
reminded that his heating and cool- 
ing expenses are the highest even 
since man moved indoors. Though f 
industry and government are nowA. 
pouring dollars into finding a practi- 
cal alternative to oil and natural gas* 
we are years away from economical!, 
solution to the energy crisis. So itJ 
maker, sense to get the most mileages 
out of the energy you are paying for. 

1. Heat-toss audit. This year many^ 
commercial 1 and industrial buildings 
will be checked for heat loss byy 
infrared photography, a process^ 





The cost of energy is still rising — here is a 
roundup of ideas for holding down your bills 



cable type 
ATT EC VENT 



8 BATTS 

BETWEEN u afters 
10NLY WHEN ATTIC 
BOOM J'S FINISHED! 



by Harry Wicks home and shop editor 



HOOF MOUNTED 
EXHAUST FAN 



HOOFING PAPER 05 LB. FElT 



G" INSULATION {BATTS 
OR LOOSE] BETWEEN 
CEILING JOISTS WHEN 
ATTIC IS UNFINISHED 



Kt.LP AIR CONDITIONING 
COL'MRESSOH UNIT CLEAN, 

F REt OF LEAVES OR GR ASS 



WRAP I 
HOT WAT EH 
PIPES W.LTH- 
m&OL*TlNG 
TAPE 



1 RIGID 
INSULATION 



WASH DISHES ONLY 
WHEN THEflE LS A 
CAPACITY LOAD. 

USE APPLIANCES 
economically PLAN 
MEALS PRQPE RLY 



BATT INSULATION BETWEEN 
ALL EXTERIOR STUG$ 



INSTALL NEW WASHERS 




which may soon ho practical for 
homeowners. But don't wait for it. If 
you devote a Saturday to making a 
heat-loss audit of your home, you 
can probably locate, and correct, 
most of vour heat loss problems. 
And, the savings in heating fuel 
costs can be substantial, 

The secret is in knowing where to 
look. An infrared photo of your home 
would visually show you areas where 
heat Is escaping and we can make a 
pretty good guess as to where most 
of thorn would bo. Depending on the 
age and construction of your house, 
you'll probably find heat escaping at 



some or all of these points: 

■ Around doors and windows. 

■ At structural joints, particularly 
where dissimilar materials meet. 

■ Through ihe roof. 

if you inspect these areas you can 
probably learn more about your 
home s heat losses than any infrared 
photo can tell you. Armed with that 
knowledge, put these pointers to 
work: 

2 . Caulking. Unless your house is 
fairly new, or you have been very 
conscientious about exterior mainte- 
nance, there are probably several 
places where joints have opened up 



or the old caulking has dried up and 
fallen out of the joint, 

Check for cracks around door and 
window frames, places where wood 
and brick siding meet, and joints 
between the chimney and siding. 
Also check where the house framing 
meets the concrete foundation (you 
may be able to do this from the 
basement) and where water pipes, 
dryer vents, wires pass through 
walls. 

Since caulking is not much fun, 
choose a caulking compound that 
won't have to be replaced for a long 
time. The silicone caulks are the 




chimney, 

TUCK POINTED 



KEEP FLUES CLEAN 
rCLOSE F LUES WHEN 
NOT IN US?1 



W A F E R P F 00 f I NO 



havf furnace cleaned 

AND INSPECTED SEFOfil 
EACH HEATING ior 
COOLING} SEASON 



HEATING 

WITH 

TAPE 



DRAPES OPEN DURING 
DAY TO PERMIT SUN'S 
ENL'RGv TO HELP H£AT 
HOUSE. CLOSED AT 
NIGHT TO ELIMINATE 
Nr AT LOSS UN SUMMER 
REVERSE PROCEDURE.} 

TURN DOWN THERMOSTAT 
IN WINTER \Wf - UF 
IN SUMMER FOR CENTRAL 
AIR CONDITIONING (70'J 






TURN DOWN SETTING 
ON WATER HEATER 
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If you want to cut wood, 
buy a John Deere Chain Saw 
If you want to cut comers, 

don’t. 




After you’ve paid your money it's no time to 
discover that bargain-priced chain saws do a bargain-priced 
job. At John Deere, we believe that the best way to do bush 
ness is to offer the best chain saws possible. 

The five John Deere Chain Saws range all 
the way from lightweight to industrial weight. They are 
powerful machines, and that's why these important safety 
features are included. Standard on all “V ,r Series saws is a 
molded plastic handguard, a “ chain-catch" to protect you if 
the chain should ever break, and a throttle/ trigger interlock 
that must be disengaged before the engine will accelerate. 

The isolated engine absorbs vibration to 
make your cutting job less tiring. That job is done with the 
aid of our sprocket nose guidebarand a chisel or semi-chisel 
chain that chews through even the hardest wood. 

John Deere never cuts back on quality, 

Once you cut big trees into smaller logs, you'll 
need a way to split them. Our new gasoline engine-powered 
No. 5 Log Splitter performs the task with 10 tons or ram 
force. Its compact size makes it easily portable. 

See your local John Deere dealer soon for a 
demonstration of our log splitter and chain saw line. If you 
can't afford a John Deere, you can’t afford a chain saw. 




Nothing Runs 
Like a Deere 

For a free folder, write John Deere, Box 52, Moline, IL 61265. 





longest lasting. There are two basic 
types: Silicone rubber caulks and 
paint able silicone caulks, S Li leone 
rubber types are most familiar be- 
cause of their widespread use as a 
bathtub seal. The paint able silicone 
caulks are less rubberlike, but are , 
still extremely resilient. They have 
the best adhesion to concrete. Paint , 
will not stick to paintable silicone 
caulks, but will form a film over the 
surface. With silicone rubber caulks, 
paint first and then caulk. Both types 
are available in caulking cartridges 
for conventional caulking gun3. SHI- 1 
cone rubber caulks also come in , 
squeeze tubes — more convenient tor 
some applications. 

Vinyl and latex caulks are also 
premium-priced and premium -per- 
formance materials, although their 
resistance to weather and tempera- 
ture Is less than that of the silicones. 
Long exposure to sunlight and mois- 
ture reduce their flexibility and bond 
strength. 

Most butyl caulks usually contain 




Stop wasting dollar* up lha ctilmray; 
keep your humor running efficiently- A 



high percentages of solvents and 
shrink during cure. They do not 
stand up well to sunlight, but are 
frequently recommended for below- 
ground-level applications. 

Oil-based caulks are the cheapest i 
and have the shortest useful life. 
Whatever caulk you use, be sure 
you remove all the old loose, dry 

caulk from the joint and brush out - 

dust and dirt before recaulking. The 
joint should be clean and dry when 
the caulk is applied, 
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Insulation Is ihe quickest 
and- surest way to bring 
down your heating end 
cooling bills. Bui make 
certain that what you 
plan to add is, in fact 
needed and will actually 
Improve the insulation 
picture In your home. 



X Weather stripping. Use this 
where doors or windows meet the 
frame. Since wooden doors and win* 
dews shrink and swell with weather 
changes, it la almost impossible to 
maintain a tight seal unless com* 
pressible weatherstdpping material 
is applied where the surfaces meet. 

The most common weatherstrip* 
pings are adhesive-backed foam 
strips and strips of formed plastic 
which must be tacked or stapled in 
place The foam strips, which have 
an adhesive backing, are easily 
Installed but not particularly durable. 
They also tend 1o become perma- 
nently compressed in time. The 
formed plastic strips do a better job 
and last longer but are harder to 
Install and not particularly attractive. 
They are less compressible, thus not 
suitable for all applications. 

A, Gaskets. Another solution to 
the weatherstripping problem is an 
idea borrowed from the automotive 
industry: "formed-ln-place gaskets'" 
made of a silicone sealant similar to 
the silicone rubber caulk you can 
buy. A clear silicone will be almost 
invisible and it will conform exactly 
to fili the space between door and 
door frame. 

To make custom-fitted weather- 
stripping, squeeze a bead of silicone 
on the portion of the door frame that 
comes In contact with the face of the 
door. The bead should fill the gap 
between door and frame. Before 
doing this, coat the portions of the 
door that will come In contact with 
the silicone with soap or dishwash* 
ing detergent to prevent Ihe silicone 
from sticking to the door. Let the sili- 
cone caulk cure about 20 minutes or 
until it is not tacky to the touch. 



Then shut the door and wipe away 
any sealant squeeze-out. 

Do this when you can leave the 
door shut a day or two since the sili- 
cone needs time to cure. Test the 
release material (soap or detergent) 
to be aura the silicone won't stick to 
a surface coated with it. Then apply 
the release material liberally. Other- 
wise, you may end up with a perma- 
nently closed door, 

5. Attic doors, windows. In the 
same way you can weatherstrip the 
bottom of windows to assure a tight 
seal If you have a trap door or fold- 
down stairway to your attic, use the 
same technique to prevent heat es- 
caping to the cold attic. 

G. Storm windows, If you don't 
have storm windows, installing them 
will be an excellent investment They 
can reduce heat loss through the 
glass by as much as SO percent, 

7. Loose screws. If you already 
have aluminum storms and screens, 
the screws holding the storm win- 
dow flanges may have loosened or 
the frames may have buckled slight- 
ly to let in drafts. The best cure for 
this is to retighten the screws and 
caulk the joint where the storm 
window joins the wooden window 
frame. It's best, and easiest, to do 
this from the inside. A clear silicone 
gives the best appearance if the 
storm window and window frame are 
not the same color. 

B, Inoperable storms. The storm 
window and screen inserts should 
slide easily in their tracks, it they 
don't, remove the inserts and clean 
the edges and channels with a soft 
rag and detergent. Use steel wool If 
necessary. Then lubricate the chan- 
nel. Unless the unit is out-of-square. 




weekend . 
>al your door 
and windows 



home 



Drafts around doors and windows of 
your home are costly They can causa 
your home fuel bills to Heart And It 
is so easy to stop drafts with do-11 -your- 
self M-l) window arid door woather- 
sl ripping. Many M-D weatherproofing 
product* come in kitH ready to Install 
on standard doors and windows. This 
weekend cut your homo fuel bills as 
much aa 5% to 30% by sealing out 
those drafts around your doors and 
windows with M-D weathers! ripping. 
You'll find u complete lino of energy- 
saving M-D weatherproofing product 9 
ni your hardware, building supply or 
homo center dtialer. And always ask 
for M-D products by name. 



r. 



MACKLANBURG-DUNCAN CO. 



I Yen I want to cul my home fuel cosl, Kush . 
I mo your 10 page booklet on ‘How to Save ' 
J Mrniuy with RSI'" 



I Name 

I Aildrep . 



CHy_ 

Slate 



Mall wllh 2 5 cents In stamps or coins lot 
! Macklanhurg-Dunosn Co. 

i P.O, Box 251WH, Dept, M2 

Oklahoma City. Oklahoma 73125 
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SEARS 

LOWEST PRICE EVER! 
GLASS DOOR FIRESCREEN- 
NOW JUST $98- 



Save *21 * 

- . . lowest price 
ever on this fully 
Assembled antique 
brass finish fire- 
screen Melpi uve 
heat i» . 



Erjergy. efficient, jhatter'j-esmwnt lempered 

doors (3:16 . 0 . thick) help cut 
bouse heat loss after fire is M 
out and damper is srill open, jfl 
Optional meih screen fl 

(pictured:) only HI,??, I 

Glass doors could save more * 
than heat — they help protect " 
against sparks jumping from fire- 
place onto floors and carpeting 







Thick (1-3:16 in.) * 
insulated- frame 
comes m seven si ses, 
easy ia install 
Atptrji/re ihe 
Ifejgft on d totdtb 
of fi replete 
opening before 
shopping 



' (Mack and brass 
finish screen 
also On safe at, 
just 198.99. 
5ave*2l. 
Unassembled 
gifts door fire- 
screens Etart as 
low as J74.99. 



Save $7 

... on tool set 
pictured Just 
I!?.??. Wood 
basket | u st 

*M,?9, 



ON SALE SEPT. 3-23, 1978 

AT MOST SEARS STORES. 

THE 

FIRESIDE 
SHOP 

.qr r n Al JJhJ Hlwla. 



Sears 

C SEARS. HOEBUGK ANC CD 1 97 H 





Now jg the lime la check lor creek*, and 
seaf any you Knd with a quality caulk. 

it should then slide freely, 

9. Sticky catches. The sprtng- 
foaded lugs that fit Into notches in 
the frame to hold the window or 
screen In place should operate eas- 
ily. if they don't secure the window 
in the dosed position, it may work 
up and permit air leaks. Or they may 
permit the window to slide down 
when it should be locked in the up 
position. These catches often stick 
with disuse and should be lubricated 
and worked several times until they 
operate freely. 

10. Choosing the right lubricant 

For your storm windows this is very 
important. Windows and slides are 
probably bare afuminum or have a „ 
baked -on painted surface. Ordinary 
petroleum oil does not work very 
welt on paint or aluminum. Graphite 
is fairly effective but is dirty and 
messy. Most silicone sprays are no 
more effective than petroleum oils 
on aluminum. 

An effective aluminum lubricant is 
General Electric's Silicone Lubri- 
cant; It forms a tough film. 

11. Clogged weep holes. Your 
storm window unit probably has 
small weep holes in the bottom 
tracks to permit rainwater to drain 
off, If cfogged, clean them out with a ’ 
thin, pointed tool, 

12. Don! compare fuel bills — 
compare heal degree days. Because 
fuel prices change rapidly and 
weather varies from one season to 
the next, it is difficult to measure , 
energy savings, To find out what you 1 
are saving, compare heating-degree 
days. 

Since space heating accounts for 
a large percentage of home energy 
use— especially in the northern and 
northeastern parts of the United 
States— degree days give an accu- 
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KOMI 



BUYING YOUR FIRST 

WOODSTOVE? 




rate method for calculating fuel 
needs from month to month and year 
to year. You can gat degree-day 
Information from a newspaper, local 
weather station, oil dealer or the 
local power company. 

In most areas, heating is not 
required when the mean outdoor 
temperature is 65" F. or above. To 
obtain the mean temperature simply 
add the daily high and low tempera- 
tures together and divide by two. 

The degree-days for a given day is 
calculated by subtracting the mean 
outdoor temperature from F. For 
instance, if the daily high is 3Q a F. 
and the low is 10% the equation 
reads 30 plus 10 + 2, or, 40 divided 
by 2 = 20' F, mean temperature. 
Next, you subtract the mean temper- 
ature from 65* F. Thus, in our sample 
day above you would have 
65—20 = 45 degree days. 

13, Economical cooling. The con- 
servation of energy has as much 
bearing on home cooling as it does 
on heating. Thafs why you should 
pay special attention to alrcondltion- 
er maintenance during the cooling 
season to assure your unit working 
efficiently. 

If you detected any mechanical 
problems at the end of the last cool- 
ing season, ask your airconditionfng 
service specialist to check it over. 
Or, you may need only basic mainte- 
nance-such as the replacement or 
cleaning of the air filter. 

A strong, steady flow of air is a 
must for an aircondilioner to perform 
its cooling function. To assure clean 
air the unit is equipped with a filter 
that traps dust, dirt, pollen and other 
airborne contaminants. If the filter is 
clogged it win reduce the airflow 
and cause the unit to operate ineffi- 
ciently. 

To clean a mom aireond it loner, 
first remove the front panel. Then, 



use a vacuum cleaner attachment to 
go over the inside walls, louvers In 
the front panel and inlet louvers. The 
inside may also need wiping with 
water and detergent or liquid clean- 
er. 

Next, inspect the air fitter. If it's 
aluminum, It can be washed and 
used for years, Nonwashable filters 
should be replaced when dirty. If 
you need a new one, buy a washable 
aluminum-mesh filter that can be 
trimmed to the correct size with 
scissors. A filter can be cleaned in 
warm soapy water and air-dried. 
After each washing It should be 
recoeted with a filter adhesive to 
restore its original performance. The 
spray-on coating is usually available 
along with filters in most hardware 
and department stores. 

When the hot season arrives, keep 
these suggestions In mind: 

14, Be energy-conservation 
minded. Use your air conditioner in 
accordance with current energy rec- 
ommendations or regulations. 

15. Turn on the airconditioning 
before your rooms heat up. 

16, Keep windows and doors shut. 

17. Don 1 ! let cold air escape, 

16. Use shades, awnings and 
drapes to protect against direct sun- 
light. 

19. Keep grills and registers open 
for proper air movement 

20. Check and clean the air filter 
periodically, 

21. Remember: Fans are more 
economical to run than aircondition- 
ers, 

22. An attic fan can make your 
whole house a little cooler. Ifti 



Use common ssnso whan In- 
stalling a room airconditioner. It 
possible, place II In a window 
on tho north or east side so 
the unit can produce cool sir 
with Isas effort. If it must 
be In a window on the south 
or west side, consider 
Installing an awning over It 
to help ease the load. For 
maximum aircondilioner 
efficiency check its Alter 
regularly (see No, 13 In text). 




Take a tip from 
tome people 
who have just 
bought their 
second.., 

our customers. 



c DawSDihftet 

Half of our customers tell us they had 
previously purchased another brand of wood- 
stove, For one reason or another they were 
disappointed with their first stove and "bought 
up" to the DownDufter. We think that fact is 
worth considering by any potential stove buyer. 

For details plus "Buyer's Guide to Wood* love*" 
send 50C to: 

VERMONT WOODSTOVE CO. 

Box idi6-pm9k Bennbvftoo, vtfHsaoi 
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AND ENERGY 
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...a PM compendium of solar minutiae 



S o far observatory sc ten lists, mu- 
seum guides and science teach- 
ers say the question most often 
asked about the sun is: How long 
will it fast? The best available an- 
swer Is no more than a consensus of 
solar astronomers' rough guesses — 
at least another 5 billion years. 




to 1901, a practical solar-powered 
steam engine was put to work pump- 
ing irrigation water on an ostrich 
farm in Pasadena, Calif. 




The Solar Constant Is the standard 
intensity of solar radiation impinging 
on the Earth's atmosphere at the 
mean distance between Earth and 
sun* it Is the energy equivalent of 
1.353 kilowatts of electricity per 
square meter. Under clear skies, 
some 80 to 90 percent of this radia- 
tion reaches the ground; under 
heavy cloud cover 10 percent or 
less. The average energy rate at the 
Earth's surface is about 1 kw per 
square meter. 




Upon its completion in the coming 
year,, the world s largest solar heat- 
ing system will service a 14-building 
education complex in Saudi Arabia, 




According to contemporary ac- 
counts, the great Greek mathemati- 
cian, Archimedes, was supposed to 
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have fashioned parabolic reflectors 
that focused the sun’s rays on the 
sails of Roman ships and set them 
afire, thus assuring the Greeks' vic- 
tory at the battle of Syracuse In 212 
B.C. Most historians doubt that this 
ever really happened. 






Despite considerable publicity giv- 
en to warnings from medical authori- 
ties, every solar eclipse visible In 
heavily populated areas of the world 
produces a few isolated cases of 
blindness due to retinal burns suf- 
fered by people who have stared at 
the eclipse without any eye protec- 
tion, Recommended densities of pro- 
tective media vary up to three layers 
of completely exposed (and devel- 
oped) photographic film for any sus- 
tained observation. The next solar 
eclipse visible in parts of the United 
States will occur on Feb. 26, 1979, 






John Eric son, who designed the 
Union's Civil War armored ship. 
Monitor^ built several solar-powered 
steam engines before announcing 
that the idea was totally impractical. 






If you could see all the sun’s 
radiation, It would seam twice as 
bright. Only 47 percent of sotar 
radiation is within the visible spec- 
trum — appears as sunlight. Approxi- 
mately seven percent is in the ultra- 
violet range, while the remainder Is 
in the near-infrared portion of the 



spectrum. 




Twenty years ago. when the space 
program's pioneers wanted to test 
spacecraft components’ ability to re- 
sist the heat of re-entry, they de- 
cided to build a “solar furnace" 
based on a large reflector to gener- 
ate the necessary high tempera- 
tures. Instead, somebody figured out 
a way to convert surplus World War 
II searchlights into a solar furnace — 
capable of BQQO* F.- — at one-eighth 
the cost of building one from 
scratch. 




The solar energy-—totai sunlight — 
that falls on the land area of the 
United States in one year is esti- 
mated to be the equivalent of 500 
times the amount of all the energy 
the United States will consume an- 
nually by the year 2000. Worldwide, 
the total energy available in solar 
radiation equates to 25 times that 
available in all known terrestrial 
energy sources. 




The sun still contains more than 
99 percent of the total mass of the 
Solar System, even though it loses 
mass — through radiation of ener- 
gy — at the rate of 4.6 million tons 
per second. 




During the Truman Administration, 



fiicnepHan. 3JUJrtineHHufl .iuiopci.it s’ np mom 










government energy specialists predicted that some 13- 
million solar-powered homes would exist in the United 
States by the year 2000 . 






The sun is often symbolized in ancient Egyptian art 
by a golden scarab beetle, ff the scarab Is painted 
black, however, it represents the forces of darkness or 
the underworld. 




According to the American Bar Assn., the Latin 
maxim Cuius esl solum e}us est usque ad coe/d/m et ad 
inferos, meaning ,4 The owner of the soil also owns to 
the sky and to the depths, 1 ' was being applied in legal 
proceedings as early as the late 13th Century in cases 
where the blocking or interruption of sunlight above a 
person's property was found to constitute a trespass, in 
a notable exception, an Englishman named Bury was 
found to have built too close to Ns own property tine 
and therefore could not legally prevent his neighbor 
from building a house that obstructed Bury's sunlight. 
The Latin maxim {of unknown origin} was quoted in that 
opinion, handed down in 1586, and has been a part of 
Anglo-American law ever since, 




If you want to avoid using the word “sun" as a verb in 
a particular sentence, some alternatives are; apricate; 
bask; illume; irradiate; luxuriate. 




At its equator, the sun makes one complete rotation 
in a little less than 25 days. Since it is a fluid body, 
however, its varying rates of rotation — slower toward 
the poles— contribute to the whorls and eddies asso- 
ciated with solar storms and sunspots that are believed 
to affect our weather. 




Gene Autry's version of /ou Are My Sunshine is the 
all-time best-sailing recording of that song. 




If the sun were made entirely of coal, it would have 
burned to a cinder in about 5000 years. 




We could — at considerable cost — load all of our 
dangerous radioactive wastes, surplus products of 
biochemical warfare experiments, extremely volatile 
toxic substances, etc,, into a giant orbiting trash can 
which, say, every decade or so would be shot Into the 
sun and incinerated. 




“Take note, theologians, that in your desire to make 
matters of faith out of propositions relating to the fixity 
of sun and Earth you run the risk of eventually having to 
condemn as heretics those who would declare the Earth 
to stand stili and the sun to change position— eventual- 
ly, I say, at such a time as it might be physically or 
logically proved thai the Earth moves and the sun 
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Fora (re 9 Gertie do-it-yourself brochure, mail this 
coupon lotfay or visit your nearest Gonie dealer 
The ALLIANCE Manufacturing Co , Inc. 

Alliance. Ohio 44GQ1 



Name 



pm .4 



Address 
City 



State 



.Zip 



int 



Tf ALLIANCE 

Manufacturing Co., Inc-, All lance. Ohio 44601 

AJkflRTH AMERIUW miLiPS C&HPHHY -r The Alllancfl, Mfg Co., Jne 
■ftCryplar * Coni* qre r«gi attired irddpM&rka Of 
Trip Alliance Manulacluring Company, Inc. 
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HEAVY DU TV 



t Uses T Sd 
■ Staples in G Sires 
from 1/4" to 9.' 1G" and Ceil tile 



7 / SHOOT A STAPH 

WHEREVER YOU 'D DRIVE A NAIL 



INSULATE... WEATHERSTRIP 



You’ll save up to 30% an Fuel bills when you insulate 
and weatherstrip your house with an Arrow T-50 
Staple Gun, You save your own energy, too — as 
well as labor costs! It’s a breeze — one hand does it 
. . . one SQUEEZE and you've nailed it! 

Just position gun, squeeze handle and presto . . . staple 
is driven into exact spot desired in 1 10th the time it 
takqs to hammer a flail! Your other hand is always Free 
to hold material in pface for a neat, professional job! 



AVAILABLE AT ALL THESE PARTICIPATING STORES: 


* Ace Hardware 


* PRO Marl Home Centers 


* Agway Stores 


* Sentry Hardware Stores 


• American Hardware Stores 


■ Sutherland Lumber 


* Carter Lumber 


* True Value Hardware Stores 


• M Lumber 


* Trustworthy Stores 


• Grossman's 


* Western Auto Stores 


• HWI Stores 


• Wiekes. Lumber 


* K Marts 


• Wool co 


# PRO Hardware Stores 




And at all Lead Eng Hardware, Home Center 


ft Discount Department Stores 'Everywhere, 




TOTAL SUN 

(Continued Usm pave t^9) 

stands still." [Galileo Galilei, on being condemned as a 
heretic by the Inquisition in 1634 for publishing his proof 
that Earth orbits the sun.] 




"Iff sofe no si move — The sun does not move." [Leon- 
ardo da Vinci, more than a century prior to the trial of 
Galileo.] 




Earthlight, or Earthshlne, is the sunlight reflected 
from the surface of the Earth that gives a faint illumina- 
tion to the dark side of the moon. 




At no time anywhere within the continental United 
States does sunlight come from directly overhead. 




At least one team of astronomers believes there is a 
possibility that the sun is orbiting a “black hole" — an 
unimaginably dense, collapsed star whose gravitational 
field swallows everything that comes too near it, even 
light, 




The pineal gland (or pineal body), found in the brains 
of all vertebrates, is obscure in function but believed to 
partially regulate sexual development. Biologists postu- 
late that in primordial reptiles it was actually a third eye 
that tracked the sun and provided "‘navigational" inputs 
for seasonal events, including migration and mating. 
Atrophied and receded into the head, it may stilt 
respond to the stimulation of sunlight in unknown ways. 




If the sun's total radiation were halved, the Earth's 
temperature wo u Ed plunge below the freezing paint. If the 
sun's radiation were doubled, the oceans would evapo- 
rate. 




More scientists have become convinced that there is 
a connection between the approximately 11.5-year cycle 
of sunspot activity and climate phenomena on Earth. 
Yet others have attempted to correlate bird migrations, 
animal behavior and even human sociology to the 
sunspot cycle. Oddly enough, the American Revolution, 
French Revolution and Russian Revolution all took 
place during periods of peak sunspot activity. 




In 1958, the Fontainebleau Hotel in Miami Beach 
announced a 14 -story addition. The neighboring Eden 
Roc hotel's management calculated that the additional 
floors would cast a shadow over their swimming pool, 
sunbathing and cabana areas — so they sued to prevent 
the new construction, A lower court handed down an 
injunction against the Fontainebleau, but it was over- 
turned by the Florida Appellate Court and work 
proceeded. FM 
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Stall your own domestic water 
heating or space heating 
system and save money. 

by Joseph R. Provey 



ASSISTANT HOME A rip SHOP EDLTO 



NonmctalKc collectors iuch as these by Calmac Manulacluring Corp keep water-healing system costs under SI 000. 



way to boost the economic 
feasibility of tapping the sun's 
energy is to consider installing a 
solar-heating system yourself, A 
good percentage of solar equipment 
buyers are apparently up to the task, 
Grumman Energy Systems reports 
that in a recent survey of their 
Sunstream domestic hot water sys- 
tems, about a third of all Installations 
were done by do-it-yourselfers. Oth- 
er solar manufacturers are also be- 
ginning to realize the benefits of 
designing and packaging systems 
that are easier to install. 

+ "K3t° means different things to 
different manufacturers. Water-heat- 
ing kits wilt usually not supply stan- 
dard stock items which can be easily 
obiained locally, such as pipes, 
ducts, caulking, electric cables and 
even collector glazing. Other sys- 
tems ore complete down to the last 
pipe coupling. One such system is 
Solar Comfort's Joule Box Solar Wa- 
ter Heater, The optional plumbing 
package Includes fust about every- 
thing you'll need. 

Before ordering a kit from a manu- 
facturer, obtain the components list 
to be sure you know what you're 
getting, which ilems are optional, 
and what you must supply. 

Some kits can be characterized as 
"loose" packaged — which generally 
means there will be more for you to 
put together. But loos© packaging is 
not always a disadvantage, A kit 



which requires on-site assembly of 
the collector, for instance, may 
prove easier than lifting a heavy pre- 
assembled unit onio the roof. On the 
other hand, loose-packed pumps, 
valves, gauges, heat exchangers and 
electronic controls may cause instal- 
lation headaches for the do-it-your- 
selfer with average solar know-how. 
Try to choose a system that doesn't 
require a lot of wiring, plumbing and 
special fittings. 

From the sun to the faucet 

The newest concept in heating 



EPDM EXTRUSION DETAIL 




Pan AHI: L 
LNG 



INSULATION 



Elastomeric glazing 
and lube-plate ox- 
iFuslons by Bio- 
Energy Systems Inc. 
permit on-alte col- 
lector assembly: $5 
to ®7 per sq, It. 



water for domestic use has been 
pioneered by Calmac Inc, in con- 
junction with the Marshall Space 
Flight Center, The key material Is 
Ethylene-Propylene Diene Monomer 
(EPDM). It can be extruded into 



SUNSTREAM COLLECTOR 



FINPLANK DETAIL 




COPPEfl 

'COPJOUIT 



ABSDftBEfl 

PLATE 



FINPLAUK 
(SEE DETAIL) 



SLACK ENAMm© SURFACE 



COVER PLATE 



FIBERGLASS 

INSULATION 



Distinctive arch of Grumman GO series wi- 
fe e tors have a ■ ell-clean 5 mg action and 
cut glare. Award- winning absorber- plate 
design allows excellent thermal connec- 
tion. kit prices range from $1200 to $1500 
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ALUMINUM 
COLLECTOR BOX 




narrow- width strips with integral 
tubes to serve as an absorber plate. 
In addition, EPDM is freeze-toler- 
ant — water freezing inside the ex* 
traded tubes will not cause damage. 
EPDM also can maintain its shape in 
extreme heat — up to 375* if not 
subjected to pressure. Life expectan- 
cy is 30 to 60 years, due to its 
resistance to ozone, ultraviolet light, 
chemicals and abrasion. 

Bio-Energy Systems, Inc., also 
using EPDM, has developed a line of 
uniquely shaped glazing and tube 



DAVSTAR SOLAR COLLECTOR 




plate extrusions which can be used 
to help fabricate anything from a 
collector or skylight, to a passive 
solar heating south wall. 

The advantages of these collector 
systems are numerous, Low conduc- 
tivity of the plastic is compensated 
for by spacing the tubing close 
together. Cost is significantly less 
than copper or aluminum and EPDM 
is non-corroding. Since it is freeze- 
tolerant, a freeze-inhibited, closed- 
loop system is not necessary. In fact, 
potable water can be run directly 
through the collectors, allowing a di- 
rect hookup with the existing hot- 
water heating system. 

EPDM lightweight extrusions are 
also easy to work with. On-site 
installation lets you size a system to 
satisfy your needs. 

Both Calmac and Bio-Energy sys- 
tems offer hot-water heating systems 
for under $1000. 

Grumman Energy Systems’ Sun- 
stream water heating systems boast 
around 3000 installations. They offer 
several options, including a closed- 
loop* freeze-inhibited system for 




REFLECTIVE SURFACE 

DETAIL OF CONCENTRATOR 



Solarceirs concentrating collector, and 
plumbing fell lor tolar hot water heating 
system (model A-4C, $650), are shipped in 
one tOO-Jb. package (above). 

cold climes and open-loop systems 
for areas where freezing is infre- 
quent or unlikely, You can also 
choose between a loose-packaged 
kit tike the 60AS model: (SI 236) or 
a factory -assembled tank-mounted 
control system like the 60 A ST, 
($1439). G rum man’s installation man- 
ual is a good one, 

SolarcelE Gorp. also packages 
both open- and closed-loop domes- 
tic hot water heating systems. They 
come with one or two non-tracking, 
focusing concentrator-type collec- 
tors constructed of high-impact ABS 
polymer plastic with extruded alumi- 
num trim. The reflectors are of 
vacuum-melalized plating on ABS 
and the unit is sealed with 1^-in, 
acrylic glazing. Depending on op- 
tions you choose, kit prices range 
from about $650 to £1050, A price list 
on water storage tanks is also avail- 
able* 

Another innovative approach to 
flatplate collectors Is at the heart of 



DOUBLE-WALL HEAT EXCHANGER TANK 




Day star's closed-loop systems. It 
features a convection suppressor — 
an accord ion- 1 ike transparent plastic 
which helps to trap collected heat. 
The collectors are also equipped 
with a temperature limiter system to 
help re-radiate heat during periods 
of excessive temperature buildup. 



TWO MODULAR CONTROL PACKAGED 

Taco, Inc- has good nows for solar do- 
it-yourselfers. Their Solar Syilemlzen 
combi no pumps, a highly efficient 
"counter flow” heat exchanger (option- 
al), air separator, differential control, 
and hydro File controls* The only on- site 
connections required are supply and 
return piping, one power lead end two 
sensor connections. Although Taco 
doosn'l package a complete hoi water 
heating tytlem, kite- told by many man- 
ufacturers Include Taco components. 

Solar Research alto market* an easy* 
lo-lnst&H, factory-assembled control 
package. A lurlher advantage of both 
systems Is 1 ha t they don'l have to be 
built into or onlo the water heater — 
Should the existing water heater or 
storage lank deteriorate, the entire 
system doesn't have to be reinstalled. 





Because Taco's Solar Systemuers are 
pre- wired and p re-plumbed, they are 
easier to Install, with less chance for 
error. SSM 1201 (shown) It 1727. 
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